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Two Engines Key 
To F4H-1 Design 



Including Spotc Technology 
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A McGraw-Hill Publication 


Giannini Studies 
Plasma Jet Uses 
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All-metal aelf-locking nuts ® 

Seffisg StruidcLUli o|j 



THIS WAS THE FIRST OF THE 

black boxes 


T he eoMBSRDiSR carrying the small satchel 
is a well-remembered World War II picture. 
His responsibility was to guard the secret of 
one of the first '‘black boxes": a revolutionary 
bombsight. 

Today a host of exacting "black boxes" controls 
the performance of United States guided mis- 
siles, bombers and interceptor aircraft. 

And one of the major assignments of Goodyear 
Aircraft Corporation is building these Black 
Boxes and Black Box Systems— electronic nerve 


centers of our national defense. 

Some of them are shown here in symbolized 

toid — just as the bombardier kept his sight 
locked in his satchel until take-off. 

notice that Goodyear Aircraft is playing a lead- 
ing part in electronics pioneering. Perhaps the 
same skills that are building America's “black 
boxes” can solve an electronics problem for 
you. Write Goodyear Aircraft Corporation. 
Dept. 916AV, Akron 15, Ohio. 



MMRIHO UfiOlilES 



ELECTRONICS -One of the Prime CapaOilities ol 


EtECTRONlC: SlMirUITWS. 


GOOD#YEAR AIRCRAFY 



NEWEST ADDITION TO RAYTHEON "CITY " 


Increases 
company's 
engineering space 
to 903,000 sq. ft. 


Raytheon's brand new laboratory at Santa 
Barbara. California, is devoted to advanced engi- 

cations, infrared. It's another extension of 
Raytheon "City”— the booming electronics com- 
munity that has grown from Massachusetts to 
Tennessee to California. 

Here arc the company's vital statistics: 

POPULATION: 3.000 scientists and engineers; 
32:000 employees in ail. 


BUILDINGS; 26 plants and laboratories. 

WORK AREA; 903,000 square feet of engineering 
space; 4,104.827 square feet of total space. 
ACTIVITIES VITAL TO NATIONAL DEFENSE: 
Missiles— Navy Sparrow III and Army Hawk; 
bombing radar for the B-52; DEW line radar; 
tubes, transistors; magnetrons, amplitrons, 
klystrons and backward wave oscillators. 
REPUTATION; World-wide. 



RAYTHEON MANUFACTl 


CBUTIVE seiENtlSIS ant ENGIXEEBS In 


AVIATION CALENDAR 


20-21-Fourth Nat: 


Oct. 20-22-1'? 
c Unit 


]| Meeting. 
11V, Shen 


Hotel. Washington, 1 

Oct. 20-30-Si\th .Annual Ub.\l- Weapons 
Competition, interceptor phase, .Air Dc- 
feme Command, Tsndall .Ah'S. Fla. 

Oct. 22-24-Fifth National A'acunm Svm 
posiuin. Sir Francis Drake Hotel. San 
Viancisco, Calif. 

Oct. 22-24— Meeting of .Aviation Medicine, 
sponsored bv Univcisitv of California. 
Miramar Hotel Santa Nlonica, Calif. For 
details: Thomas II. Sternberg, M.D., 
UCL.A Medical Center. Los .Aiigeic.s 24. 
Calif. 

Oct. 2J-fct Transportation Day, sponsored 
bv Cliicago .Assn, of Commerce and In- 
diish)-, Sherman Hotel. Chicago, III. 

Oct. 25-25-19S8 National Simulation Con- 
ference. sponsored by Institute of Radio 
Engineers Professional Group on Elec- 
tronic Computers- Statlcr-IIilton Hotel. 
Dallas, Tes. 

Oct. 27— 14lh .Annual General Meeting of 
The International .Ait Transport .Assn., 
Nciv Dcllii. India. 

Oct. 27-28— East Coast Conference on Aero- 
nautical Navigational Electronics’ In- 
stihitc of Radio Engineers, Lord Balti- 
more Hotel. Baltimore. Md- 

Oct. 27-31— NaHonal Metal Exposition and 
Congress. Clc'-cland Public Auditorium. 
Clcscland. Ohio, 

Oct. 28-29-AC.ARD Eighth General As- 
scmblv, Copenhagen, I%nmark, 

Oct. 29:31-Air Traffic Control .Assn., An- 
nual Business and Conneil Meeting, Mar- 
riott Mnlor Hnlel, AA'ashington. D. C. 

Oct. TMl-lOiS Electron Devices MeeHng 

fCoiitimied on page 61 



MONEL 

1 The A\'t 

\ CHERRY 
" 800 ” 
RIVET 


Newest in the Cherry 
High Ciinch Rivet Line 



O 




All of the esisbiithad Cherry High 
Clinch feotures are now in the "800” 

(I) high clinch; (2) positive hole 

New design concepts are possible 
with the complete line of Cherry 
High Clinch rivets. Smaller fas- 
teners— stronger materials— a com- 
plete range of temperature and 
strength applications suited to 
your problems. The new Cherry 
“800" in Monel, the "700" in alu- 
minum. and the "600” high- 
strength, high-temperature rivet 


fill; (3) wide grip range; (4) uniform 
stem reMntien; (S)^ positive inaction 

in A266 stainless steel give you a 
complete selection— all in the same 
proved Cherry High Clinch con- 
figuration *. 

For technical data on the new 
Cherry "800" Monel and other 
Cherry High Clinch rivets, write 
Townsend Company, Cherry 
Rivet Division, P. O. Box 2157 -N, 
Santa Ana, Calif. 


CHERRY RIVET DIVISION 

SANTA ANA, CALIFORNIA 

Townsend Company 

ESTABLISHED 1816 • NEW BRIGHTON, PA, 
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From concept 
to countdown. 
Crosley 




A mi5.=ilc is jio bettci- than it 
And Crosle 5 ', working from ‘ 
havclwaro,” Is designing and manufacturing 
improved component parts for mi.wilcs. 
Several of today's important missile 
programs rclj' upon Cro.slcy because 


• An iin|>arallelcd background in 
development and production of complex 
cleetronie and eiectromeehanica! 
systems, including guidance systems. 


• Proven tlesign capaliililies along 
with extensive, low-cost nianufaeturing 
facilities — including stainless-steel 
contour honeycoml>ing, metal bonding 
and cliemical milling. 


• !?ystcms management that ii 
both s|)ccd and efficiency du: 
phase of a project. 


• Experience. Crosley ho.s and is jiroving 
itself on manj’ projects, including some 
involving the Fatccm, Polaha and Titmi 
missiles; the MD-9 fire control system, 
research and development of the Vnlscan 
Air Traffic Control System, MPS-16 
Height Finder Hadai-, missile and nrorlar 

for missiles and su|>ei'Sonic aircraft. 


Avco*Cro8l«y Missile Capabilities 

Complete facilities foi- lesearch, 
development, and engineering design of: 
tiose cones, air fTomes, 
electronics control sysleins, telemetering, 
automatic test and eupporl eguipmenl. 
ground handling equipment and logistics. 


Production and manufacture of complete 
missile weapons. 




For further inform 
Vice President, Dc. 
Crosley Dicision, / 
Corporation, Cinci 



430 AMERICAN FLIGHTS PER DAY 
RELY ON SINCLAIR,., 


4 


Every day, nearly 22,000 people board approximately 430 
American Airlines flights, many of which are American’s famed 
Mercury flights utilizing 365-mile-an-hour DC-7 Flaphips. 
All American Airlines flights are lubricated with Sinclair Air- 
craft Oil, In fact, American Airlines has relied exclusively on 
Sinclair Aircraft Oils for 25 years. This, plus the fact that 45% 
of the aircraft oil used by major scheduled airlines in the U.S. 
is supplied by Sinclair, is a tribute to Sinclair reliability. 


SINCLAIR AIRCRAPT OILS 


air Refining Co., Aviation Safes, 600 Fifth Ave„ 



Fantastic shapes for the space vehicles of the future 
already are on the boards. Even more radical designs 
are taking form in the minds of engineers. A^ their 
parts and components wUl just as radically difler from 
those producea today. New standards of precision and 
new methods of working new materials will be required. 

One thing at least is certain: the same design, 
development and manufacturing experience which 
made the transition from aircraft piston engines to 
jets will be needed to produce these shapes of the 
future. Since the early 1920’s, Ex-Ceil-O has been 
among the major suppliers of machines, parts and 
assemblies to the aircraft industry. In that time it 
has built a reputation for extending the frontiers 
of precision. 

Today, Ex-Cell-0 manufactures such components 


as: rotors, blades, fuel nozzles, actuators, valves and 
fuel controls. Tomorrow? Well, perhaps you yourself 
have a problem which Bx-Cell-O’s long experience in 
the production of precision controls and assemblies 
might help you solve. If so, why not contact 
Ex-Cell-0 today? 


J PReCISlOH 


exccuo 




MAN 


IISSILES FLY HIGHER, FASTER AND SAFER WITH PARTS 


ID ASSEMBLIES 


EX-CELLO. 




NEW PICKER 'HOTSHOT', ,, sensational little x-ray "package" 

for aircraft inspection, One man can carry the whole works 
to the job in one load. So compact it pokes easily into 
light comers: perches on top of, next to, or under any plane part. 
Swivelling tubehead on sturdy telescoping quadrupod lets you 
aim x-ray beam quick, deadsure. More than ample power to get 
through 2" thick aluminum (steel up to %" with salt screens). 
CONTROL is a cinch to operate. Palm-fit knobs, continuous 
adjustment of KVP, heavy-duty industrial timer: all complete 
in a light metal "lunchbox" carryall (there’s even a hinged- 
lid compartment inside for the line cable). 

To get a “Hotshot" (or more details) call any local Picker 
office or write Picker X-Ray Corporation, 25 South Broadway, 
White Plains, New York, 


90 ^ eentinueus 

lot 5 ma on 60% duty cycle 
only $1760 for the whole works. 




PICKER... one stop for everything in Industrial radiography and fflueroscepy. 



RADAN ioins the Jet crew 


Today’s military and jet-liner crews have an 
added member — an 80-pound navigator named 
RADAN!* 

Guiding the plane with pinpoint precision; tell- 
ing the pilot his exact velocity second by second; 


-°RAmN tXsTbfg bad o^thecK^. 



self-contained systems in the world proved over mil- 
lions of operational miles. 

Recent release of RADAN Systems for civilian 
use now makes their benefits available to everyone. 
RADAN saves time and precious fuel for the air lines, 




products that SPEAK 
for themselves... 



makes the B-58 TALK! 


...Communications 

Radio Set AN/ARC-57. . . designed 
and developed by The Magnavox 
Company, is an essential UHr 
communications system, providing 
the utmost in performance and 
reliability for the CONVAIR B-58. 

It clearly demonstrates 
The Magnavox Company's ability to 
produce and work as a prime contractor 
on a complex weapons system. 



READINESS 
IS THE 
KEY! 


All is in readiness. The gantry is being rolled 
away. This missile is ready for its journey into 
space. 



PACIFIC 
AUTOMATION 
PRODUCTS, INC. 


CENTEX. > NuclUR iNSTHuTioN— plan today to uti- 
lize the systems engineering services of Pacific 
Automation Products, Inc. For complete infor- 
mation, write, wire, or phone Arthur P. Jacob, 
Executive Vice-President, ncinc iutomation 
RRODucrs, INC.. IQOO Air Way, Glendale !, Cali- 
fornia Phone Chapman 5-8661 


Engineers: PAP has immediate openings for en- 
gineers with specific knowledge of the systems 
requirements of major electronic complexes of 
all major types. Send your resume today. 


But before the firing could take place, the entire 
launching complex had to be made ready to 
accommodate the missile in Its present configu- 
ration. In the hours, days, and weeks that have 
preceded this moment, an intensive “make 
ready" program has been progressing quickly, 
logically, economically— guided by the engineers 
of Pacific Automation Products, Inc. 
aaotoLT. ours has been a dual role-to provide 
technical and practical liaison between the en- 
gineering departments of the cognizant contrac- 
tors and their field forces, and to install and 
validate all of the electronic gear that is required 
to convert this launch site from a mass of con- 
crete and steel Into an Integrated complex, ready 
to support the scheduled firing of the bird. 
spcciFiciiLT-our tasks have included: design, 
manufacture, and installation of all interunit 
cabling; the installation of instrumentation, 
controls, communications equipment , consoles, 
and accessories; actual operation of all circuitry 
under simulated conditions of use, to make cer- 
tain that it is ready to perform its functions 
reliably ; and documentation of the system in the 
form of working drawings, maintained in an up- 
to-the-minute status at all times. 
sicNiEiciiNTi.v — to assure on-schedule readiness 
of an electronic complex— whether it be at a 





ADEL 


"design simplicity" 

New Steel Body, Miniature, Solenoid Operated 
Directional Control Valves 
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I’lilillliniUillllliilll 




Compared with 
similar valves 
having aluminum bodies 
and steel components, 
these new valves provide: ^ 

Vs number of seals 
Va number of parts 
Va space requirements 
Va weight 

— 


DESIGNED FOR EXTENSIVE STANDARDIZATION OF PARTS 



1! I PRECISION 
C L PRODUCTS 

DIVISION OF GENCRH METHS CORFODDTIDN 


I DESIGNERS, DEVELOPERS, MANUFACTURERS AND TESTERS 
OF AIRCRAFT AND MISSILE HYDRAULIC, PNEUMATIC, FUEL. 
MECHANICAL AND ELECTRICAL EQUIPMENT 



RESEARCH 

Today the aviation industry includes design and pro- 
duction of both piloted aircraft and missiles. Both 
are products in Weapon Systems development, the 
very life-blood of which is theoretical research and 
industrial research. 

Hayes Aircraft Corporation research staff and its 
laboratory facilities are an integral part of Hayes 
Engineering Department, but its activities also include 
pure research in many diverse fields. These include 
aerodynamics, applied mathematics, electronics, 
chemistry, fluid mechanics, infrared physics, kine- 
matics. kinetic molecular theory, metallurgy, optics, 
physical chemistry, semi-conductors, solid state phy- 
sics. thermodynamics, wave mechanics, etc. 

Hayes Management believes strongly in the im- 
portance of research and will welcome an opportunity 
to consider your research problem. 

ENGINEERS, SCIENTISTS, NEEDEO— Hayes is an air- 
craft modification. IRAN, and maintenance facility, in- 
cluding guided missile work, Good positions arc open for 
aircraft design engineers, graduate engineering students, 
and aeronautical scientists. Write Personnel Director, 
Department 405, P. O. Bo.s 2287. 



What You Should Know About This Symbol... 


It may be new to you now, but you’ll see it again 
and again. It's a symbol of service to government, 
the armed forces, to defense industry. 

For it represents The Singer Manufacturing Com- 
pany’s Military Products Division, a functional team 
of three well known organizations — Haller, Raymond 
& Brown, Inc., Diehl Manufacturing Company, and 
Singer-Bridgeport. 

The Military Products Division provides scientists 

ments . . . development and production facilities for 
making systems, products, and components in targe 
quantities, at a practical cost. 

It can handle projects from concepts to production, 
or serve defense industry capably as a subcontractor 
— in any of three ways — by developing to require- 
ments, building to specifications, or by supplying a 
product line. Remember this symbol. It can serve you 
well. The Singer Manufacturing Company, Afiiitao' 
Products Division, 149 Broadway, New York 6, N. Y. 


MAN U FACXU RING 

Military Products Division 


THE SINGER 


COMPANY 





aimed for the future in soiid rocketry 


and built the largest rocket engines in use today. 

Today Aslrodyne has tlie experience to design, 
de\elop, and manufacture complete propulsion sys- 
tems, extruded anti cast propellants, solitl propellant 
rocket motors, and boosters, and gas generator 


Inquiries are welcomed or 
>ro)Bellant field— from prelii 
ity production. 


any p 


e of the solid 
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HOW ELEVATED-TEMPERATURE MAGNESIUM ALLOYS 
HELP BOMARC KEEP FIGHTING WEIGHT 


Approximately 230 lbs. of magnesium is used in the airframe 
of the Bomarc, powerful surface-to-air missile. And for good 
reason; In each case, the specific application called for light 
^veight and retention of strength, rigidity and other properties 
at elevated temperatures. The logical choice was sheet, extru- 
sions or castings of elevated-temperature magnesium alloys. 
EXAMPLES: 

BODY. The body skin and doors of both nose and aft sections 
utilize 103 lbs. of HK31A sheet and Ciistings. Resultant 
weight savings were 23 lbs., including a net reduction of 6 
lbs. by using a magnesium casting for a door frame structure. 


WING, (IN AND YAIL. 1 1 1 Ibs. of HK31A sheet were used in the 
wing, elevators and elevator stubs, fin and rudder. All lead- 
ing and trailing edges of control surfaces for wings and fin 
are HM31.XA extrusions. Here another 8 Ibs. were saved by 
using sm elevated-temperature magnesium alloy. 


These are but a few instances of how precious weight was 
saved in the Bomarc. For more information about the use 
of magnesium alloys in aircraft, rockets and missiles, contact 
the nearest Dow sales oflice or write directly to us. the dow 
CHEMICAL COMPA.VV, Midland, Michigan, Department MA 


YOU CAN DEPEND ON 


EDITORIAL 


A Fine Opportunity 


Organization of the Federal Aviation Agenev' sched- 
uled to become operative on Jan, 1. 1959, provides a fine 
opportunity for sweeping out many of the old cobwebs 
that liave cluttered the civil aiiation picture during the 
postwar decade and taking a fresh, technically modem 
and economically sound approach to what is becoming 
an increasingly acute problem. The entire civil ax'iation 
picture is badly in need of a nevs- and well coordinated 
jnogram aimed at allciiating the many technical and 
economic problems that threaten to curb its genuine 
growth potential. 

President Eisenhower has made an excellent choice in 
naming Elwood P. "Pete'' Quesacia to liead the new 
Federal Aviation Agenev, Mr. Quesada, as special Pres- 
idential adx'iset on civil aiiation polic\- during the past 
year, has made a substantial contribution to tlic work 
begun by bis predecessor, Edward P. Curtis, and has 
shown extraordinary skill in working with the many 
varied facets of the civil aviation problem including Con- 
gress. We hope that this excellent choice of an admin- 
istrator will be followed bv the equally wise selection of 
James T. Pvlc, present Civil Aeronautics Administration 
chief, as deputy to Mr. Quesada. “Jimmy” Pyle lias 
brought a breath of fresh air to the musty CAA and Iws 
the vigor and courage to battle for the many breaks with 
tradition that are v ital to av iation’s progress. 

Recruit Sound Personnel 

One of the major problems facing the new Federal 
Aviation Agency is recruiting sufficient vigorous and 
tcchaicallv sound personnel to match the pace of its 
administrator. Simply taking over the present CAA 
personnel lock, stock and barrel would doom tire new 
agency to sterility from the start. Tlicre ate able men in 
the present CAA organization but they are in a minority. 
On the whole, the CA.A has bcconre a classic example of 
how the civil service system can create a bureaucratic 
monolith that is interested primarilv' in preserving a 
status quo and shuns all progress and cliange. C.A.A’s 
|)OStwar record is a decade of utter futility in coping with 
the tremendous problems posed by aviation's rapid tech- 
nical development, Tlic fact that we are entering the 
jet age with a creaking traffic control system and grossly 
inadequate ground environment can be laid primarilv 
at tlie doors of the former lightlionse keepers and OX-5 


engine experts of the CAA whose technical education 
ended with the Jennie. The long delay in utilizing radar 
as a traffic control and approach system, the sorry episode 
of the slope line approach lights, the contractual red tape 
that drove industry out of the CAA equipment market 
and many other episodes familiar to all who have worked 
in civil aviation for the past decade show clearly that 
CAA personnel must be carefully screened before accept- 
ance into the new Federal Aviation Agency. 

The Federal Aviation Agency faces a tremendous task. 
For it not only must cope with the problems of the 
future but still has a sizable pile of problems from the 
past as a Icgaa' from the mustv' CAA, If the extremely 
difficult problems of breaking through the many dead 
layers of the CAA personnel and selecting only the vigor- 
ous and technicallv competent people can be solved. Mr. 
Quesada will be off to a running start on the multitude 
of other problems facing his new agenev. 

In the technical area the airspace problenr is probablv 
tlie most acute facing the new Federal Aviation Agency, 
Thanks to a firm stand by Messrs. James Durfee, Civil 
Aeronautics Board Chairman, "Jimmv” Pyle, "Pete" 
Quesada. tlie |)roblem of divided autliority in airspace 
control has already been resolved and the new agenq’ has 
a clear charter to exercise firm control to provide for both 
military and civil requirements. To do tliis job adc- 
qnatclv the installation and operation of new traffic con- 
trol and bad weather approach equipment must be 
pushed to the limit. 

Federal Airport Program 

Certaiiilv- a new federal airport program must also be 
fonmilated if groniicl environment is to lx: adequate for 
the militaiy and civil aircraft alreadv flying. Tlie Pres- 
ident’s veto of tire Airport Act passed by the past Con- 
gress should lx rectified as soon as legislatively possible. 

\'irtnallv evervbodv devoted to the cause of dvii avia- 
tion fought liard for the establishment of the Federal 
Aviation .Agency. The selection of Mr. Quesada to head 
it has been widely endorsed bv knowledgeable groups. 
All of us wlio have fought so liard to get this tvpc of 
aviation agenev' and vigorous leadersliip must now figlit 
equally hard to sec that it is given whatever it needs to 
take full advantage of the fine opportunity that now lies 
aliead, —Robert Hotz 
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, , , 12 G's, to be exact. This was one of a series of drop 
tests performed on a General Controls 4 way hydraulic 
selector valve. Tests in accordance with JAN specifications 
included 24 shocks of 12 G's amplitude, 10 milliseconds 
duration each shock. 

Twelve shocks were applied to the valve through its normal 
mountings, twelve without shock insulators of any kind. In 
both series, two shocks were applied along each of the 
valve's three perpendicular axes. 

Results: Visual examination at conclusion of drop tests 
disclosed no distortion or structural damage as a result 
of shock. Precise measurements indicated zero leakage.* 
Such test procedures as these, performed on every General 
Controls hi-g® product before production release, insure 
the user against failure in the field. 


Why not talk to the man from General Controls about your 
next aircraft control requirement? You'll find the famous 
hi-g® trademark a quality standard you can depend on. 



GENERAL CONTROLS 

AIRCRAFT CONTROLS DIVISION 



‘Qualification Report by Component Evaluation Laboratory, Inc., El Monte, California 


WHO'S WHERE 


In the Front Office 

Gcolftcy R. Simmoiids, presi( 




Tarrvtovvn, N. Y. 

George W. Bruner, a director, Bernco 
Engineering Corp., Indianapolis, !nd, Mr. 
Bruner is vice ptc.sidcnl-sales and engi- 

Wil^m A. Mattie, a director. Eaton 
Manufacturing Co., Cleveland, Ohio. Mr. 
Mattie is vice presidcnt.administrative. 

Joseph B. Black, vice president-opciations. 
and James T. Dreshcr. vice president-finance, 
Tile Hiller .Mrcraft Corp., Palo .Mto, Calif. 

V'crlol Aircraft Corp., Morton, I’a., has 
elected James N. Davis, v'- 
|ovcmmcnt operations: Hanii 

vice president-industrial relations, 

Gerhard Neumann succeeds Guy C. Sha- 


Small Air 
Mas 


)f General Electric 


Donald C. Bctl 


of the let 


Engine Depar 
R. E. Klein 

manager, Ultrasonic Testing 
Laboratorv, \'an Nuvs, Calif. 

Cant. Hamilton 0. Hauck (USN, 
director of the Technical Department 
Guided Missiles Division, Fairchild Engint 
and .\irplanc Corp., Wyandanch, N. Y 
Kormcriv, Captain Hauck was dircctoi 0 
the Guided Missiles Division, Bureau ol 


mdale, Ohio, 
president and general 
Testing and Research 

), 


Honors and Elections 


Maj. Gen Bernard A. Schri 
maiidcr of Uie USAF Ballis 
Division, has been named ".\via 
of the i’car" and awarded the 
.\ssn.'5 Gen II. II. Arnold Tro 
H. Julian Allen, chief o 


h Divi' 


It the : 


8. and Ralph |. 
of Ceticral Elec- 
c AFA's Host S. 
rciphv for 1958. 
. kinchcloc. Jr.. 


Chanj*es 


Dr. Martin Schilling, pre^rams manager 
and director of advanced development, 
Raytheon Mamifacliiring Co.'s .Missile Sys- 
tems Dis'ision, Waltluro. Mass. 

riiomas F. Roeco, corporate field sers-ice 
hast- manager for Aerojet General Corp. at 
the Air Force Missile Test Center, Ma. 

Joseph E. Mniheim. gciicial manager. 
.\mcricaii Macliiiic &- I'ouiidrs Co.'s nenlv 
established Lcland Elc-ctric .\iictafl Products 
Division, I’andalia, Ohio. 

Maj. Gen Frederick R. Dart, Jr. (USAF, 
rct.l. manager. Engineering Projects Depart- 
ment, The Martin Co., Baltimore, Md. 

{Continued on p. 110) 


INDUSTRY OBSERVER 

► Ait Force planners fear USAF’s Dytia-Soar orbital bomber project may be 
absorbed bv the nation's new civilian space agency, the National Aeronautics 
and S]>acc Administration, particularly if Defense Department's Advanced 
Research Projects Agency fails in its efforts to convince the Administration 
that man has a militarily useful role in space, 

► First firing of an Ait Force-Lockiieod Sentry reconnaissance satellite from 
Cooke .A1''B. Calif., probably will not he made until spring. Original firing 
date of Jamiarv has been postponed because of a funds shortage. An addi- 
tional SIO million to S20 million would have been needed to meet the 
January date. First vehicle probably will be a stripped down version of the 
satellite. 

► Com|>ctition for the prime contract for Navy’s Eagle long-range air-to-air 
missile has been nanowed to two firms, and Navy's fin.al decision should be 
made within the near future. Over 10 firms have submitted proposals in 
the competition, including Chance Vonght, General Electric, United Air- 
craft, Wcstinglioiisc, Sperry, Radio Corp. of Amcrica-Convair as a team, 
Douglas El Segundo, North American, and Bcndix-Grnmnian as a team. To 
hcl|> offset the effects of electronic countcrnicasiircs, guidance will include 
both radar and infrared units. Proposals by lYouglos, Bendix-Gtuinman and 
North American included a guidance package developed by Sanders Asso- 
ciates of Nashua, N, Id. 

► Decision as to whether to award a contract within the near future for 
tlic Lockheed or McDonnell utilitv carrier configuration or to defer the 
selection until both aircraft have flown witli four engines is now being 
debated at top Air Force levels. McDonnell is building a four-engine swept- 
wing prototvpe with a 4,000-6.000 lb. higher gross tliiin the Lockheed 
design. Lockheed’s Jetstar has accumulated a substantial minvhct of flight 
hours with twin Bristol Orpheus 1/5 turbojets and will fly wills four engines 
as soon as General Electric J85s, Fairchild JSTs or Pratt & Wliitney JT12s 
become available. Lockheed thus far has spent more than S6 million on its 
Jetstar project. 

► Rolls-Rovce S-8 engine, designated for use in dc TIavillaiid’s Blue Streak 
ballistic missile, is almost identical to North American Aviation’s Rncket- 
dvne Division’s sustaincr for the Douglas Thor intermediate range ballistic 
missile. Only negligible changes in details liave been made in adapting the 
North American engine to the British icqiiiremcnt. 

► Soviet work on defense systems for its long-range bombers includes a study 
of the possibility of creating .ind maintaining a large degree of turbulence 
to the rear and sides of the aircraft. Tlic planners hope to extend the turbu- 
lent area out to the point that interceptor aircraft nomially release their 
relatively short-range air-to-air missiles, 

►Ground eominimieation system for Cooke AFB, Calif., ballistic missile 
base is being built bv Kcllog Switchboard and Supply Co., a subsidiarv of 
International Tcleplionc S: Telegraph Co. Contract exceeds S2.4 million. 

► First development rounds of .Avto’s Blue Steel air-to-surface missile are 
powered by de Ilavillatid Double Spectre rocket engine fAW Sept. 1. |). 871 
using kerosene as a fuel burning in concentrated livdrogen peroxide. Model 
of the missile shown hv .Avro has largc-diamefct exhaust corresponding to no 
currently announced Britisli rocket powcrplant. Final engine for Blue Steel is 
expected to be a liigh-llirust Armstrong Siddclev unit. 

► Britain’s Pye anti-tank missile is both roll-stabilized and steered by |ct 
rc.iction. Booster charge is placed ahead of main sustaincr. exhausts through 
a nnmbct of nozzles spaced around the periphery of the missile body. 

► Russian oceanographic research vessel was tracked bv Air Force and Navy 
in the arc.i between Guam and F.niwctok during the recentlv-complcted 
Project Hardtack, during which a nuclear device was exploded at high alti- 
tude, Observers said Soviet vessel was unusually well equipped with radar. 
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JBAROEN miniature-size bearings are built with instrument precision 



Prccision-buill potenliomecers require concen- 
tric. smooth-running wiper contacts and ultra 
low torque characteristics to provide accurate 
and rapid response to small motivating forces, 

Burden Precision miniature-size bearings 
have the inherent concentricity, smoothness 
and low torque values to assure this sensitive 
response and electrical accuracy, 

Barden Precision miniature bearings are built 
to the same high standards of consistent 
quality as Barden’s larger instrument sizes, 
Barden Precision means not only dimensional 


accuracy but performance to match the de- 
mands of the application. 

Your product needs Barden Precision if it 
has critical requirements for accuracy.torque, 
vibration, temperature or high speed. For 
less difficult applications, Barden predictable 
performance can cut your rejection rates and 

Write today for your copy of Catalog Sup- 
plement MI which gives dimensions, per- 
formance and engineering data on Barden 
Precision ball bearings 5^" 0-D. and smaller. 



THE mMMomttt CORPORA r/o/v 

47 E. Franklin St., Donbury, Connecticut • Western office: 3850 Wilshire Blvd.. los Angeles 5, Califemla 
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Washington Roundup 


ABMA to NASA? 

National .^etonaiilics and S|>ace ,\dniinisttation may- 
assume tocliniciil ciignir-mcc over p.irt or all of the space 
activities of .\rmv’s Ballistic Missile Agency in llunls- 
villc, .Ala. NAS.A is ciirrentlv cvalualiug tlie work of 
the agency, svtiicli could find itself uith time on its hands 
if the JupitCT IRBM program is cincelcd or sharply cur- 
tailed. Formal Defense Dc|)artment approval for the 
civil space agenev to absorb modi of .kBMA's work and 
lalcnts probably will be granted in the near future. 

Quesada: Ahead of Schedule 

Past sliowing bv F.lwood Qiies.ula. newly named ad- 
ministrator of the I'edctal .Aviation Agenev. in keeping 
well ahead of his own sclicduic as well as that set by 
Congress, has convinced most observers that the indc- 
pendfiit agenev will be fvillv prepared to swing into 
efficient action bv Jan. 1. effective date of the Federal 
Aviation Act of 1958. - 

Despite the prodigious organizational task ahead, 
Quesada is detcriniitcd to tie up all legislative loose ends 
before moving into tlie functional pliasc of the iigency’s 
rcsporsilJilitifs. For example, the act calls for tccom- 
mendations to Congress for personnel requirements with 
respect to securitv and national defense on or before 
Ian. 1, I960- Quesada hopes to have these recommenda- 
tions ready- when Congress convenes for its next session. 
Meanwhile, his staff is kept busy outlining basic staff 
requirements and lav ing the gtoiindwotk for the otganiza- 
tion’s over-all _stniehirc. 

Defense Information 

The security classifications on ‘'millions” of Defense 
Dep;trlmcnf clocumcnts originated before 19-16 will 
finallv and aiitomatic.illv be canceled on Dec. 2- -All 
‘■tO|) secret” classifications will he downgraded to 
“secret.” Defense Dciwrtmcnt announcement noted the 
liigli cost of storage and protective measures required for 
high classification documents that have been piling up 
since tlie Civil A\'at. 

The National Arcliivcs has published two volumes list- 
ing the ty|>cs of information on World W'at li that will 
be declassified or downgraded, "llic (lociimcnts range 
from single sheet messages to bulky, bound operation 
and tcciinical manuals. Thc.vc indiidc documents on 
the controlled materials plan, prodiictivin and procure- 
ment, inventories of military facilities, equipment and 
materials developed by technical servia-s (such as Office 
(if Scientific Research arid Dcvclopmeut) and training 

Documents that will be excluded from the declassi- 
fication include those relating to intelligence and counter- 
intelligence, electronic countcmieaMites, counter conn- 
termeasnres and documents originated by international 
groups or foreign governments. 

'Woit-and-See' 

-Airline industry has adopted a “wait-and-see” attitude 
toward James N. Juliana who reiilaces Roliert Kim/ig as 
executive assistant to the cliaitmiui of the Civil .Aero- 
nautics Board. Some criticism that Juliana comes into 
the position without any airline e-xpcricnce generally is 
being ignored by most airline officials close to C.AB 


since, as tlicy point out, few top appointees to the Board 
have ever come diteetlv from the airline field. 

It is felt, however, tli.rt Juliana's extensive experience 
in govcrnnicnt mav be of some lielp in easing many of 
the Board's infctnal administrative problems. Prior to 
his appointment. Juliana was cliief counsel to the nii- 
noritv membership of tlie McClellan Senate Permanent 
Investigations Subcommittee. lie has been associated 
vvitli the connnittee for about four vtats and w'.is its 
executive director at the time it was headed by the late 
Sen. Joseph McCarthy. 

Confractor Data 

Defense Department will issue a new regulation this 
week designed to facilitate the- ncgotiatioii of contracts 
icquiting contractors to furnish tcciinical data. It will 
include a dclailed definition of cimtractors' propriefary 
dat.i .mtl spell out safeguards for the protection of data 
developed at tlie contractor’s own expense. The regula- 
tion also will requite that "proprietary data” be sped- 
fictl in contr.icts- 

Air Force Counsel 

Max Golden will take over as general counsel of the 
Air Force replacing John .A. Jolinson. who is accepting 
a similar position witii National Aeronautics and Space 
Administration (see piige vll. Golden has been serving 
3s deputy for ptocurement and materiel |)rograms to Air 
Force Secretary James II. Douglas. Previously, he bad 
been assistant and, later, associate general counsel of 
USAF, 

Supplemental Row 

Supplemental .Air Carriers Conference and the Incle- 
pcndc-nt .Airliric-s .Assn, which once worked together under 
tlie I.A.A licacUng. arc now moving in opposite directions 
to the detriment of botli- I.A.A has joined with .American, 
United. National and Northwest airlines to block S-ACC's 
application for an exemption to conduct military com- 
nittcial ail movement contracts on grounds that supple- 
mental carriers ferry mileage rates are too high, 'hie 
objectors want their own "live” rates, vvliicli range from 
20 to 50 cents or more less per mile, used as a bid basis. 
Mcamvhilc, the independents also face heavy opposition 
from otiicr carriers in realizing a renewal of their domes- 
tic comniereial charter exchange rights and extension of 
tlicsc rights to include overseas autliority. 

Space Agreements 

Limited international agreements that eventually could 
be welded into a iniiversal code governing the actions of 
nations in sp.icc efforts is being urged by George |. Feld- 
man. chief counsel for tlic House Comniittex: on Atsro- 
nautics and Space Fxploration. Speaking at a Federal 
Bar .A.SSII. meeting la.st week. Feldman said not enough 
facts are known about space to justify the formulation of 
a universal code hut th.it temporary or limited agreements 
could serve as stepping stones to such a plan. He said 
limited agreements could be made on use of radio fre- 
quencies. cooperation on some international projects such 
as relay or postal satellites and the exchange of tracking 
data and navigation and signal codes. 

— WashingtoD staff 
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Soviets Plan Manned Orbit for Early ’60 


First U. S. attempt to place maiiued capsule into 
orbit may trail Soviet efforts by year or more. 


New York— Soviet Union ptol)af>lv 
^ill put 3 man into ip-.ice b\- /amiary. 
I960. The U. S. will follow with its 
first attempt from nine to 21 months 
liiter under present planning. 

Ait Torce crash program to shoot a 
manned recoverable eapsule into orbit 
sometime next scat (AW April 7. 
p. 26) apparently has been largely 
saapped on instructions from the de- 
fense Department despite the Soviet 
plans, with the Man-in-Space project 
inoving over to the National Aero- 
nautics and Space Administration and, 
to a lesser degree. Defense's Adv anced 
Research I’rojccts Agena'. 

Estimate of the time the first man 
would be in space vnis made hv Brig 
Gen. Don Hicldiiger, US.M' director of 
life sciences, at a meeting of the Societv 
of y\utomotivc En|incets here. 

U. S. Program 

lire U. S. program was outlined by 
Rov' W- Johnson, director of the .\d- 
vanecd Rese.ireh Projects .\gency. 

Gen, I'lickinger had estimate that 
the U, S- could |)ut a man in spate 
betw een March and Mav of 1960 at the 
verv’ earliest and said a more lihelv d.ite 
would be between December. I960. 
,md June, 1961. 

Johnson, who had conferred with top 


.\dmini.stration officials shorth before 
outlining the program, said the first at- 
tempt would be made within 24 to 46 
months. 

NASA. Johnson said, has .S40 million 
transferred from .ARP.A and .\RP.\ still 
has SIO million to devote to the proj- 

lle added, however, that another 
S.20 million to S25 million is still 
needed during |•■isc.ll 1959 to meet the 
deadlines for the present program. 

'Ilie -\RPA director tofd .Vvi.eiiojr 
\\ i:i;k that his agency would like to 
contribute the first and second stage 
vehicles for fhc Man-in-Space program. 
I'he SIO million remaining with .\RPA 
is related to these rockets. 

Its .ictive participation in the pro- 
gram is still in doubt, however. If 
.\RP.\ fails in its present efforts to con- 
vince the .Administration that there arc 
militarily useful reasons to put man 
into space, the iirogram nuv l>e placed 
entirely in the hands of the Nalional 
-Veronautics and Space -kdministration. 

Johnson said tW first MIS shot 
w ould attempt one complete orbit. Tlic 
second shot, if the first is successful, 
would trv for a 24-hour orbit. 

Indiistrv proposals under considera- 
tion include a joint Convair-Avco proj- 
ect designed to place a single crewman 


into .shallow orbit and then return him 
to a pre-selected landing area. Braking 
of the satellite would be by a metal para- 
chute which should, its developers be- 
lieve, land tlie e.ipsule at norma! cargo 
parachute speeds. 

Earlier, at a speech at the dedication 
of the CBS laiboratorics Research Cen- 
ter in Stamford. Conn.. Johnson Siiid 
the total U- S. program for space re- 
search would total apptoximatcR' 5600 
million during Eiseal 1959. 

In other fields, he said .ARP.\ "is ex- 
amining programs in the field of ma- 
iieuvctable satellites and of winged 
space vehicles" and "looking for 
vve'jpon .systems that mav be applied to 
one of our major niilitarv problems, 
limited war." 

lie said his agency also is looking 
"into areas which may provide break- 
throughs in non-lcthal weapons." 

Me.mwhile, -Air h'orce met last week 
with N.ASA to detail biomedical infor- 
mation that Gen. l’'lickinger and his 
group had acquired while the MIS pro- 
gram w-as still under US.AE direction. 
It is exivccled that .Air l-'orce. along 
with other military and universitv 
groups, will be assigned some of the 
biomedical research work as the pro- 
gram progresses. 

Breathing System 

Initially. N.AS.A i.v evaluating various 
v]>,ice eai»ule nose cones proposed for 
tire MIS program, lliis are.a appears to 
be wide open once again. Tire prob- 
lems here, as with the rest of the pro 

engineering and reliabilitv. 

Tire biomedical requirements for a 
comparativclv elemenhirv MIS orbital 
e.ipsule mission can be met now. Ccn. 
niekiiieer believes. 

The breathing and ventilating system 
proposed bv Gen. l-'lickingcr is essen- 
tially a rcplcnisluncnt arrangement w ith 
an operational capabilitv of 45 hours 
which miglit he extended. In addition, 
there would be an emergency system 
actuated l)y five closing of a visor that 
would provide tlve pilot vvitli enough 
prcssiiti/ed air for 120 min. Since an 
orbit would take about 90 min.. 1 20 
min. would give the pilot enough time 
to go around oiw and come in on the 
most faviirable approach. 

.A coinpletclv closed ecological system 
is fine in theory, Gen. Elickingcr said, 
and the .ARDC human factors group 
has one .set up on a small .scale. Blit- 
he added, even if it could be counted 
on to work in space, the weight trade off 
i.s compietclv out of line at least for the 
immediate fnlurc. It would require 
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Protol-ype P3V-1 Flies 


rrototv'pe of Nnw anti-siibiiiariiie warfare airplane is mOitary version of Lockheed k.lectra turboprop transport, shown above on proving 
Sight. Designated P3''-l. prototype is irowetcxl by .Allison T56-.A-10W enfiiies, rated at 4,500 eshp- each. Tail sting houses magnetic 
aiiaiiioli detector unit to seek out submerged metallic objects. Navy has awarded Lockheed 510.000.000 pre-production contract. 


400-500 lb. payload pet man for a dosed 
svstem, he estimated. 

Pavload limitations are still fairly 
restrictive. Chemical rockets presently 
under dcvela])mcnt, on the drawing 
board or in test, ate capable of placing 
a 10.000-lb. payload into orbit, aceottl- 
nig to Gun. Elickingcr. who believes 
this would bo more than adequate for 
the first MIS mission. A gross payload 
of 2.S00 lb., half of which would be tire 
biomedical package, would serve to put 
a mail into orbit. Tire 10.000-lb. pay- 
lixid would allow more time in orbit. 
No Companion 

It would not, however, enable him 
to have a human companion— a condi- 
tion which Mickinger says could con- 
siderablv lessen the anticipated psycho- 
logic.il problems of space flight. 

There arc. of course, many other 
problems involved in putting a man in 
space and getting him back safely. 
.Among those mentioned by Elickingcr; 

• Weightlessness. It is believed mat 
human pliysiology can withstand pro- 
longed periods of weightlessness but 
there is no way of proving this other 
than in actual orbit. 

• Radiation. I.ong-tcnn effect of am- 
bient space radiation, the heavy particles 
that impact within the bodv. doesn't 
worry human factors researchers, but 
Ihc recentlv discovered "van Allen 
kivei” of ionization above 560 mi. docs. 
This radiation hazard, approximatciv 
1.000 times greater tlian predicted, was 
unforeseen. Future unmanned satellites 
will provide more information about this 


area. But. meanwhile, it should not 
interfere with the first MfS missions 
which will be below the critical altitude. 
• Gravity. In semi-supine position and 
with protective equipment such as an 
anti-G suit, pilot can withstand launch 
acceleration and retain a certain amount 
of movement if all boosters kick off as 
planned- It is a debatable point. Hick- 
ingcr said, as to whetlrer he .sltnuld l>e 
given anv control functions. W’itli the 
liclp of Xavv human factors group at 
Jolinsvillc, the Air Eorce was able to let 
a man fly under the G-trajectory and re- 
entry forces required for space fliglit. 

Tire amount of deceleration and or 
licat that the pilot must accept during 
lO-cntry will be fairly large and un- 
comfortable. But all effects will bo well 


Emphasis on Spacer 



III the rcoiganiutiOR. B.MD’s Milihiiy 
Space Svstems Office at Inglewood, 
Calif., Is being elevated to a position 
equal with that of the Ballistic Missile 
Systems Office, which has responsibility 
for development of long-range ballistic 
missiles. Tlie Militarv Space Svxtcms Of- 
fiee will be headed bv Col. Richard D. 
Curtin and will have responsibility for 

aspeeh oUpaee fiight- The BallUtic Mis- 
.silc Systems Office is headed by Col. 
Charles U. Terhunc, Jr. 


within fhc reversible change area. 

• Tracking, Limited to certain parts of 
the orbit, tracking will be difficult and 
may prove critical, particularly during 
re-entry. It is estimated that it will be 
possible to see or to talk to the pilot 
only about 10 min. out of each pass. 
Thus, ground control will liave to make 
quick decisions as to whctlicr to bring 
him in or to let Ivim go around again. 

• Empty field myopia. -Air Force has 
fmmd from work with volunteers sub- 
merged in tanks that man becomes help- 
less in two hours without a visual 
reference. Given a point of reference, 
he can function up to 1 5 hr. Research- 
ers ftt'i tlrcy can solve this problem with 

• Safety. As in previous talks. Gen. 
Flickingcr stressed tlic two-pronged 
safety requirements of vehicle reliability 
and escape mechanisms. To emphasize 
his point. Ire showed a movie of a large 
missile toppling over and exploding on 
launch. There will be onlv 0.1 sec. to 
get the man off the rocket, he said, in 
case it explodes. 

Tlve large, recurrent problem— and 
the one without any presently demon- 
stnitablc answer— is justification of tlie 
MIS program in the first place. It will 
cost SI million per pound of pavload 
to put a man in orbit for only 48 hr., 
Gen. Flickingcr said, and the value of 
having man in space still is not known. 
But it is inevitable. And once man gets 
into space. Flickingcr believes, there 
arc bound to be some ven- useful results 
from his being there, both from a civil 
and military point of view, 
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Russians Plan Satellite Recovery. 
Lunar Shots. Manned Space Flight 

Moscow— Soviet scientists cloim tbev liiivc nc:irlv solved problem of tehirniiig 
un jrtilieiji satellite to earth, 'Hiis was among fiirtlier details on Rnssia's &itellite 
program disclosed here on the anniversary of tire launching nf Sputnik 1. 

According to a report in Sovciskava .\viatsia, a Soviet rocket hrod to an altitude 
of 279 uii., Ang, 27, was used in a pteliniiiurv test of a Russian solution to satellite 
stabiliratioii pcoblcins. 

Prof. V, Dobronravov said the rocket not onlv was devoid nf transversal rotations 
bist also of rotations around its longitudinal axis. ITobruiimvov said rctnniable Sput- 
niks must be guided ones ca|rable of changing inovenieuts according to a sirccial pre- 
arranged program. 

"Bc’sidcs tlic stabiliiation system the Sputnik should have engines with estra 
supplies of fuel", he said. Ilicse engines then would be switched on at definite inter- 
vals CDnfonning to the pnsiticm of the Sputnik in orbit, ixrnuittiug it to "glide down 
through the entire ahiirisphete and land at a definite picdetcnnined [joint on 
earth’s surface. ” 

Dobiomavov said the Snvict satellite pirjgram is aimed at two immediate develop 
nicnts: one. laniiching of guided and retnmablc satellites including manned Sput- 
niks and two, lauiiehing of Sputniks to the rone of the moon. 

Use of phrase "toiic of moon" is taken here to indicate initial Russian attempts 
to launch a moon rocket will be similar to U-S. efforts in that the [ilan ealis for 
orbiting rather than impaedng. Dobronravov said the necessity iind advisability of 
sending a human into S|>ace still is being discussed, with most Russian scientists 
favoring it. 

Long range piogram for Soviet S|Jacc research was laid out by Preside-nt N. 
Ncsnicvanov of the USSR .Academy of Sciences. He said earliest Soviet plans include 
launching of eternal S|)utniks which will circle earth with an almost unlimited life; 
launching of an orientated Si>utiiik; return of a Spiihiik or part of it to earth. 

He said the Soviet [irogiatu also is directed toward manned S|)utiiiks. tnckc+ flights 
to Hie moon and other celestial bodies :md bunching of Sputniks with very higli 
apogee orbits. 

.After this, the Acadcniv president said, will come creation of an interplanetary 
satellite station on which considerable luiinbct of men could Tcmuin for some time, 
fie said crc-alion of such u space station could be the starbng point for tr.ivcl to 
Mars and A’enns. 

"The time is not far off wdicn we will change from artificiiil earth satellites to 
intciplanctary lockcts." Ncsmeyaiim- [iredictcd. 


IrnproAed Test Units 
Asked by Di*fense 

Washington— .A Defense Depaitnient 
-jiiiktsnien lias chullcnged ai ionics clt- 
vigiicrs to develop automatic test 
cqtiipmcnt that can predict how nnich 
loiigtT a svsteiii or coninonciit can be 
L\|3Ccted to perform teliubly. 

riiis is one of three areas of future 
test equipment development that was 
lemicd "essenti.il and inevitable" bv 
I'idwiircl |. h'ngoron, director, mainten- 
ance engineering. Office of the -Assistant 
Secrctan of Defense (Researcli and 
Kiifinceringl. in a talk at the Second 
Animal Joint Military IiKlnsIrial Elec- 
Ironic lest liquipnient Syinposiimi. 
The two other areas cited hv I'higoroin 
• SfaiidardiTatioii; Wherever possible, 
complex specialized wea]>im svstein test 
equipment should be built anmncl 
standardized sensing and ineasnriiig 
units. Engoroii also called for greater 
miifonnity of fnnetiomil module sizes, 
read-out features and cabling to mini- 
mize logistics and training problems. 


• .AiitoiiiJtioii; Defense IX'ixiilmeot is 
encovuaged bv the development of aiito- 
matie sequential test eqnipnieiit for 
weapon systems, much of it fin.mced 
by private funds. Allhougli antonialic 
fault-isolation and re-ad-out can do 
iiuicli to sjxed re.idiiitss cheeks of 
vvea|)on systems, Engoron e.iulioiied 
.igainst going ovcrbo.ird with automated 
testers wlierc the added cost and com- 
picxiE' is not justified. 

lie also warned designers to keep 
the education and skill level of milik.iry 
maintenance personnel firmly in mind 
vvlicii designing test equipment. Only 
ss"? of militarv technicians have gt.id- 
nated from high scliool .ind less tli.ni 
'77 base college degrees, he said. 
Engoron also reported that only 16% 
of the militarv electronic teclinitiims 
rc-enlist- 

.An .Advisory Group on Electronic 
Test Equipment to recommend long- 
tenii researcli and devchipnieiif jiro- 
grams in the field of weapon svsfems 
test and check-out equipment may be 
formed soon. Engoron reported. The 
group would function under the auspices 


of the Office of Islcctronics, Office of 
Assistant Secretary of Defense (Rc- 
seateb and Engineering). 

(^ODvair Uses CL-44 a» Basiist 
For Early Warning Bid 

Comair Division of General Dy- 
namics Corp. is submitting a te.ini pro- 
posal in Air I'orce's competition for a 
new carlv warning contract. AA’itli Con- 
vair San Diego acting as systems man- 
ager, the system is centered around 
Cjuadair's CL-44 turboprop. Gencrai 
Electric vvould provide the radar inst-.il- 
lations, Hughes .Aircraft the coimnuni- 
cations equipment. Litton Industries 
the computer and North American .Av- 
iation’s Autonctics Division the naviga- 
tion equipment. Other entries in the 
competition include Boeing, Douglas 
and Lockheed. 

Bristol and Aerojet 
Form Joint Company 

New York— .Acrojct-Gcncral Corp. 
and Bristol Aeroplane Co. have formed 
a joint company, Bristol-Aerojet I.ld- 
nliieli will engage in development, 
nianufactnre and testing of solid rocket 
motors, incliidini propellant fomuihi- 

Under a joint agreement Brisfol-.Acro- 
jcl will liave cxclHsivc rights to exploit 
Aerojet solid rocket products in the 
United Kingdom and the British Com- 
monwealth. Territory is cxocctcd to be 
extended to include friendly Eiiroixxui 
countn'es. Biistal-Acrojet factory will be 
in England. 

-Acroiet General is making rocket mo- 
tors for Pokitis and Mimitcmaii- Bristol 
makes rocket motor cases for most Brit- 
i'li missile [jragranis. 

first ehainnan of the board of dirce- 
lots will be Sir Rczinald Verdon Siiiith 
who is clniiniian of the Board for Bris- 
tol .Aeronlanc. Other directors arc Rear 
.Adni. Sir Matthew Slatterv. ehainnan. 
Bristol -Aircraft f.tcl., and ehainnan and 
managing director. Short Bros, and Ilar- 
land; W’alter Sttaclian, now gencrai 
manaecr of Bristol .Aircraft Co.’s AA'cs- 
ton Division; Sir Alwwn Crow, Acrojet- 
Cencrjl British representative, and 
W. E. Zisch, vice president and gencrai 
manager of .Acrojct-Ccneral. 


X-15 Rollout Sol 

Rnllont ceicnioiiics of North Amer- 
ican .Aviation's X-15 research aircraft will 
be held Oct. IS ill the compauv's Los 
Angeles Division. PTiiici[xiI speaker will 
be A'ice President Rieliarcl Nivoii. Prior 
to the rollout, a symposium will be held 
for discussion of the X-15 program. 
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DUMMir HONEST JOHN missile slung under the tail boom of Sikorsky S-60 mockup shows load-carrying capability of the crane. 


Sikorsky Building S-60 With Own Funds 


Stratford, Conn.— I'lving crane heli- 
copter of six-ton cargo cipacify is licing 
built here by Sikorsky Division of 
United Aircraft Corp. which expects to 
start flight tests «rly next year. 

Sikorsky is building two prototy pes 
of its new S-60 flving crane, developed 
cntirelv with companv funds. Initial 
aircraft will be power^ by twin Pratt 
& Whitney R2S00 2.100-hp. piston en- 
gines; future versions with gis turbine 
piiwcrplants are in the planning stage. 

(ndicatioiis arc that Sikorsky consid- 
ers tlic S-60 as the first step in a future 
fimiily of even larger flving cranc.v for 


both military and civilian applications. 
Onc Mich version now in the design 
stage here considers a flying aanc three 
times the size of the S-60 having a 
[wyload e.ipabiiity five times greater. 
Gross weight of thi.v giant would be on 
the order of 100,000 lb. 

Tether Coupler 

I'lving crane concept is based on 
Sikorsky contacts with operational serv- 
ice of its various other models which 
have indicated that, in the ease of tlie 
military particularly, more and more 
work hours arc being expended using 


helicopters carrying their loads exter- 
nally. Preference for this tvpe of load- 
ing has engendered criticism of lack of 
direct vision for the flight crew, which 
in turn has led to development of a 
tether coupler; by means of this equip- 
ment a man on the ground ean control 
tlie helicopter remotelv for accurate 
positioning during loading and unload- 
iiig. 

Sikorsky engineers feel that this ap- 
proach offers only a partial solution to 
the basic problem of true cargo heli- 
copter development; that design of a 
crane type which would strip the ma- 



PILOT’S SEAT SWIVELS 180 deg. to provide him with optimum view while flying S-60 oi manipulating crane's hoist. Sqiaratc sets of enn- 
ttols ate provided fur cither npciation. In the scat swiveled rearward is Sikorsky eiigitiecriiig manager Michael E. Ghihareff. 
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Piasecki Flying Jeep Mokes First Flight 

Protot>|>c I’l’jMcli ^’7■SP serial jeep has made its initial Rights at Philndelphia International Airport site of the Piasecki Aircraft Corp. 
(AW Mai. To, p, 25). The rc-.ir duel has been raised to reduce” airflow iirlcrfeience effects from Tie front driet and the depth ill the 
Cimifor^eontiol vanes nithtsifts are visible beneath forward duet. ^ ■? P' S 


cliiiic to its bare essentials woiiltl also 
pror-idc valuable gains in |)ayload c.ipac- 
itv and extend scr.satility. In the S-60. 
tbev point out. by using basic hsin 
engine S-56 (IIRIS-l and II-v7.\) 
powcrplant and dyniiniic components 
on a flying crane structure, a pavload 
gain of approxiinateK one ton is ical- 
ized vising the same power, bv dclttinii 
of tbe S-i6 cabin weight and vertical 
drag. Additional savings will be real- 
ized becavise simplified structure will 
lower production costs, they )aoint out. 

S-fiO will have a basic empty wciglit 
of appro.ximatelv 19,000 lb. Rotor sys- 
tem has a capability of lifting 16,000 
lb. On short flights of aijproximatclv 
10-19 mi., the S-60 will earn payload 
of appro.yimatelv 16,000 lb.; oiv 20-nvi. 
missions it will' haul some 11,000 lb. 
hull lo.id cruise speed will be 100 kt. 

TIiglilight is an enlireb new concept 
of cockpit design: tbe pilot and copilot 
seated in a cab having considerable 
transparent area. Pilot, seated on left, 
has a swiveling chair, pennitting liim 
to turn 180 deg. to supenise loading 
and unloading operations while operat- 
ing a separate set of controls. Copilot 
will act as safetv man, while pilot con- 
centrates on the load. 

First pictures of the fiill-sciilc mocknp 
sliow that basically tlie S-60 stmetnre 
comprises the control eah and a simple 
lius-s bail boom under which cargo of a 
wide variety of shapes and sizes can he 
carried. Initial details and views of S-60 
configuration were shown in .AvianoN 
Wkek Dee. 10, 1996, p, 27 ami lime 2, 
1998, p. 27- Main and tail rotor heads. 


blades, transmission parts and drive 
shafts of the S-96 will not onlv pcrinil 
longer periods between mvrhanb in- 
itiallv than would be normally |)ossible 
vising all-new components but woidd 
also result in lower operating costs be- 
e.uise of their gre-atcr av ailability. 

rntbinc-powere-d versions of the S-60 
consider use of either two .Allison T96s. 
two or four I.vcoming T9 9s, two or four 
General lilectric T6-fs, four or even five 
General Electric T9,S.s or [89s or Pair- 
child JSss. Pratt & Whitney [T-12 is an- 
other turbine considered. Indications 
arc that a turbinc-povveaxi S-60 would 
not be av ailable before 1962. 


BlootUioiinil Contract? 

l«iidoii-Brltisb government decision 
to slaiidardizo on the Bristol-Fcrranli 
Bloodlicmnd surfucc-tu-air missile is be- 
lieved imminent in aviation circles. Plac- 
ing of second round missile contract e 
expected this month and its value to be 
between SI5 million and S-f? million. 
Reliable sources predict that most of the 
enntiact will provide for research and de- 
velopment of the Mark 2 Bloodhmmd 

Bnl an additional order’ for more missiles 
caimot be nilcd onl. 

.According to some sources, the decision 
In favor of Bloodhound is piiinarllv based 

Knglish Electric 9'tiunderbird. The 
greater financial need of the Bristol coni- 
panr for the contract plavs a secondary 


Ballistit' Supply Missile 
DeA elo])ed by Coua air 

AA’asliington— Ballistic supply missiles 
cap;thle of liibbmg supplies ami medical 
equipment to besieged infantry units 
have been developed for -Army by Con- 
vait Division of General Dynamics 
Coi|5. Present range of the missile is 
approximately 10 mi. 

Designated the I.nbber by Convait, 
the missile also can be adapted to com- 
bat missions, carrying limited payloads 
nf napalm, chemicals, high explosives 
or small micliar warlicads. 

Development of the supply mi.ssilc 
was reported last week in separate 
spe-eches bv Lavvtence R. Ricliardsno. 
senior vice president-engineering nf 
General I9vnamics. and Maj. Gen. 

r, McNamara. .Army qviarterniaster 
general. 

Richardson said the missile can de- 
liver rations, amnninition. medicines, 
communications equipment and other 
supplies "accurately and in quantity." 

I.obher and its launehcr, he said, c.m 
be liandcarried in the field by a team 
of three men. lie told a meeting of 
the Ninth National Noise Abatement 
Svmposium in Chicago that qviicfc-dis- 
connect I.obber payload sections c.m be 
pre-loaded at suppiv depots and tliat 
709? of every missile can be re-used. 

Comair said it plans to extend the 
I.obber program to the deyclopmcnt of 
missiles capable of conveying siibsl.m- 
lially larger pyloads. Range of the mis- 
sile also will lye extended. 
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Space Technology 


New Posts Created in NASA Organization 


By Ford Eastman 

Washington— Organization of the 
newly established National .Aeronautics 
and Space .Administration (AAA' Oct. 
6, p. 31) is well under way, but active 
direction of space projects transferred 
from tire Defense Department probably 
will bo assumed at a relatively slower 

Keith GIcnnan, NASA administra- 
tor, says that tlie future status of cur- 
rent projects is not yet clear and that 
Ihe agency will move slowly for a long 
time to come in its effort to piece to- 
gefber a national space program. 

Organizational plans, however, moved 
ahead last week with the announce- 
ment of three top-management posi- 
tions in principal areas of activity- 
space flight development, aeronautical 
and space research and business ad- 
ministration. The appointments arc; 

• I3r. Abe Silvcrslein, director of space 
flight development. Dr. Silvcrstcin 
had been .associated with the National 
Advisory Committee for Acronantics. 
which formed a nucleus of N.ASA, since 
1929 and had scn’cd as associate direc- 
tor of the Lewis Research Center. 
Cleveland, since 1992. Kvi|enc Man- 
g.inicllo, assistant to Silvcrstcin. will 
take over as associate director of the 
layvvis Rc.scatch Center. 

• John \A’. Crowley, Jr., director of 
aeronautical and space research. Crow- 
icy joined N.ACA in 1921 and for the 
last 12 years has scn'cd as associate 
director for the organiration, 

• Albert F. Siepert, director of business 
administration. Siepert has sened as 
I’xccvitive officer of the National Insti- 
tutes of Health since 1948. He also 
has held administrative posts with the 
harm Credit Administration. Home 
OvvntTS Loan Corp.. .Alien Property 
Custodian and U.S. Public Hwltli 
Service. 

• fohn .A. Jolinson, chief counsel effec- 
tive Oct. 27. Johnson, who has been 
general counsel for the Air P'orce since 
1992, entered government service with 
the State Department in 1946 and trans- 
ferred to the .Air Force general enunsers 
office in 1943. He succeeds Paul G. 
Deinbling. National .Advisory Commit- 
tee fot Aeronautics genera! counsel who 
lias been acting counsel since the agenev 
was absorbed bv N.AS.A. 

Silvetsfein, whose responsibilities in- 
clude all space flight operations and 
direction of N.AS.A's AA'allops Island, 
Va., rocket launching station, will be 
assisted bv Homer F. Newell, Jr., as 
assistant director for basic sciences; 
.Abraham Hysitt, as assistant director fin 


propulsion, and Newell Sanders as as- 
sistant director for advanced tech- 
nology. 

Newell will join NAS.A from tlie 
Naval Research Laboratory where he 
was program coordinator for project 
Vanguard. He also was executive secre- 
hm- of the Technical Panel on Rock- 
etry of U. S. National Committee for 
the International Geophysical Year. 

Hvutt has been chief scientist and 
research analysis officer of tlie Navy’s 
Bureau of Aeronautics. He was asso- 
ciated with projects to develop liigli 
energy fuels and research which led to 
the development of Navy's Douglas 
Skystreak and Skyrocket research air- 
craft. the Lark and Polaris missiles and 
vertical-takeoff aircraft. ■ 

Sanders, who joined NACA at Lang- 
ley Laboratory in 1938, is currently 
chief of the Plvvsics Division at Lewis 
Laboratory where he supervised jet en- 
gine noise researcli, instrument devclo])- 
ment and higli-speed automatic data 
])rneessing and computing. 

Assistant directors named for the 
-Aeronautics and Space Research Divi- 
sion under Crowlev are Ira II. .Alrbott. 
aerodynamics and space mechanics; 
Addison M. Rnthrock, propulsion, and 
Richard V. Rhode, materials, structures, 
loads and operating proUems. 

Ablrott, who has been assistant di- 
rector for research for N.ACA since 
1947. has supervised reseirch priigrains 
in aerodynamics, including fluid me- 
chanics, high-speed aerodynamics, sta- 
bility and control, internal flow and 
propellers for aircraft, heiicopters and 

Rolhrock has been N.AC.A’s assist-ant 
director for research in AA’ashiiigton 
since 1947 and in charge nf the pro- 


pulsion research program. Previously, 
he supervised research in Ivigh-pcrforni- 
ance aircraft fuels and lubriciints at 
Lewis laboratory, becoming director of 
research at Lewis in 1945. He joined 
NACA in 1926. 

Rhode joined NACA in 1925 and 
was named chief of the aircraft loads 
division in 1945- Since 1950, he has 
been assistant director for research, air- 
CTaft construction and operating prob- 

Anothcr appointment announced by 
Glennan was the naming of Dr. John 
F- Victory as assistant to the admin- 
istrator. Victory had sen ed as executive 
secretary of NACA and was its first 
employee wlien it was created in 1915. 

As for space |)rogtanis initiated pre- 
viously and later transferred to NASA, 
Administrator Glennan said tliere would 
be no immediate change in status. He 
added that NASA will t-akc over tecli- 
iiical cognizance and responsibilitv for 
the programs but that preparations and 
firings of Ihe hmar probes and satellite 
vehicles still would be conducted bv 
tbe Air I-'orcc and Armv. 

GIcnnan says the planning done thuv 
fat on the program lias lx.en good and 
that N.AS.A probably will accept the 
plans and carry them out. 

At the same time. Glennan said he 
is not yet prepared to comment on the 
future of the A'anguatd satellite pro- 
gram beyond the ICY. 

.Anotlicr area within the NASA in 
vvliieh ptocediitc has not vet been 
clcarlv defined is in procurement. 
NACA was not involved in anv large- 
scule procvirenicnt program svicli as 
N.AS.A is authorized to undertake and, 
therefore. Glennan indie.ited. poliev 
and procedures must be established. 
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2-30 Continental A65-12 engine gciicrating 65 bp. 


Schweizer Builds Lighlplane 
After 25 Years in Glider Market 


Kliiiiia, N. Y-— Scliwciztt .\ircraft 
Corp., veliich lias been ptoduciiig 
glidets and stiilplaiiw for tlic past 25 
\tari. has entered the nianufactiire of 
|)()ncred aitcijft witli a liglit single- 
place 1-50 sport airplane. 

The 1-30 will t>e sold as a complete 
unit or in Ci\il .■\eroiiaiitics .\dmini5tra- 
tion-approsed kit form (,\\V |nnc 23, 
p. I 5). Co.st of the latter, minus engine, 
could run about S2.000. Schsvei/.er has 
not settled on price, betond stating that 
the airplane "will lx; lower priced than 
currents ar ailable two-plate air))lancs.'' 
Ihe 1-50 itself mil not be asailablt 
before next spring. 

The experimental model is powered 
bv a Continental A6S-12 four-evlindor 
engine gcncratiirg 65 hp. at 2,500 rpm. 
,i! takeoff Knginc dry weight is 171 lb. 
•Airplane emptr neighi is but 700 lb. 
Useful load is 3S0 lb.; maximuin gross 
weight is 1,100 lb. 

W ings and ein|3eiinage of the 1-50 
arc based on the Schweizer 1-26 sail- 
plane design, reinforced for greater 
{(Hiding and quickly removable for tow- 
ing and garage-type storage. 

Airplane is of alTiiictal consfruetion 
with fabric covering on the rear portion 
of the fuselage and the control surfaces. 
Fuselage is a combination of monocoqoc 
sliHCturc in ftoni with steel tubing in 
the rear. lainding gear is an aluminum 
allov e.mtileser ge-ar with rubber com- 


prevsiun shock .ahsorhirs. .About 55 
iir. base been flown on the 1-30. 
Huriiig test' at F'.lmira. in /ero 
wind, the airplane was off the ground 
in 150 ft. Rate of climb ran to 1.000 
fpm. Top speed was 110 iiiph. Wing 
area of 16U sq. ft. and use of spoilers 
instead of flaps produced normal land- 


SchMcizer 

I..SO 

SPKCIFTC VTTONS 


40 ft. 


. 20 ft. 3 in. 

Height ton ground) .... 

. . .6 ft. 2 in. 

W ing Jicas 

. . .160 sq. ft. 

.Aspect ratio 


F.mptv weight 

TOO lb. 

Useful load 

380 lb. 

Gross weight 

...1,100 lb. 

iMigiiic: Continental .\i 

5.12. fmir.csl- 

liidei. 65 hp. at 2.300 


PTRFORM.ANCIi 

Cruise speed 

.... 100 mpli. 

Masimiiiii speed 

.... 110 uiph. 

Stall spixd 

... .38 mph. 

.Aiipruach s)ieed 


Rate of cliinh" .... /OO to l.flOfl fpm. 

lakcoff run (zero w'iiidT 

150 to 250 ft. 

laiiiding roll (zero wind! 

225 ft. 

Fuel capacity 


Range (iiomial fuel) 


“ A’aiies with tvpc of projicller. 


ing roll of 225 ft. (zero wind) and high 
short-field approaches. Approach speed 
is about 55 inph. 

"IJic 1-30 has also towed three differ- 
ent tvpes of Kiilpl.mes, including a 900- 
lb. two-place tr.iiner, to altitudes ii|) to 
5.S00 ft. 

Schweizer. which since World A\ at 
II has also been producing major assem- 
blies and parts for aircraft niannf.ic- 
liiters. feels there is a definite need for 
an efficient and economical lightpknie 
tailored to a low budget. Coinpam 
based its design on the following factors: 

• Sail|rlanc a])ptoach. '["hrough selec- 
tion of sailplane atrfnil sections, Hisic 
wing design and clean detail desigit, it 
is possible to get an airplane with high 
efficienev and performance with much 
less Itotscpowcr and lower oscr-all costs. 

• Quick disassembly. .Ability to take 
the wings off the airplane and tow the 
aircraft nome behind the car eliniinalcs 
the expense of hairgar or tie-down costs. 

• Kit purchase. In kit form, airplane 
will be offered with or without a 63 hp. 
engine. I he kit plan has worked out 
well in sailplanes, and Schweizer has 
delisered about ”5 of its l-26s in this 
imnmer (AW )iiK U. p. 9S). 

• night chardcteiistics. Sailplane wings 
and Spoilers cnh.irtce slow flight in the 
1-30. Small fields would present ito 
])rohlcm to this airplattc. In its experi- 
mental model. Schweizer lias been using 
botlr Sensenich and McCauley wixid 
and niflal propellers. 

Design and engineering work aireiuK 
has started on a two-place rcrsioit of 
the 1-30. I'he present airplane has htcii 
fitted with special Ixillast tanks and 
tested with an additional 330 lb. of load, 
with the same engine. Schweizer is 
considering a 90 hp, engine for this 
rcrsioii, tliaugh the airplane has not 
been flown set with this. 

While the company lia.s made ap- 
]jUeation for C.A.A certifie.itioii. tests 
will be ixmdiiig until final configuration 
i,f Ihe airplane has been set. 

Peking Group Desigiifs 
Eight-Seat Transpoii 

Gciic\a--\n eight-place light traiis- 
port-thc Peking No. i-has been de- 
signed and built in lUO days hr le.ich- 
irs ,md students at the Peking Institute 
of .Aeronautical Kngineering. Airplaire 
was test-flown Sept. 2-1. 

Derelopcd as part of a combined 
work and study pro|t,it!t. the plane is 
cxpcelcd to cruise at about 190 niph. 
and has a range of alsout 621 mi. Con- 
figuration is comentional, and will re- 
mind obserrers of the old Boeing 247 
twin-engined airliner of the C'arly fOsOs. 
Fiigincs are apparentiv the Russi.in 
.\Sh-621A rated at 1.000 hp. each. 
1 hese engines power the Antoiior .Ait-2 
being pntduccd irr China. 
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Nuclear Rocket Facility Near Completion 


By Russell Ilawkes 

lucfcass Flats, Ncv.-Installatinns to 
house and operate the first experimental 
icactors in nuclear rocket I’roject 
Rover and nuclear ramjet Project 
Pluto arc nearing completion here in 
the ”401 area" of the Atomic T.iicrgv 
Commission’s Nevada test site. 

F'irst hook-up of Kiwi-.A, first Project 
Roier reactor, to test connections and 
instrmneiitation probably will be next 
month. Cold assembly tests will be 
made sometime In the first quarter of 
1959. Project Rostr scientists will not 
estimate the date of the first hot rim 
with the reactor. Thes sa\ studies base 
not progressed fur enough to make this 
possible. 

First experiments in Project Pluto 
will be made with a \erv small reactor 
which will he subjected to external 
heating hut will not simulate ramjet 
dsnaniics- .A hot run is expected in 
N‘oiem!x;r. Xo dates have been set for 
the initiation of I'ors' II, the first re- 
actor which will resemble a ramjet. 

Both projects offer sast theoretical 
iidiaiitiiges over chtnnical propulsion 
plants blit both arc at early stages in 
the researcli cs cle and are operating oii- 
clei priorilies which arc "not the liigli- 
c't." ’Iliey arc classed as foasibilitv 
studies. F'irst reactors built for tlic proj- 
ects svill be used in cxperiinciils to 
gather data on reactor control and bc- 
haiior of materials siihjccted to high 
tciii)ictatiires. radiation flux, extreme 
gas lelocitics and. in the case of Plato, 
rapid oxidation. 

Nuclear rockets and lamjcts .irc cs- 
sentialh heat exchangers in which the 
heal of nuclear reaction is transferred 
from the reactor to the propellant or 
engine air stre-am. An efficient ex- 
changer is nccessars' to the siirsmal of 


tlic reactor as well as to the generation 
of thrust since failure to eliminate lieat 
from the reactor at an ncceptablc rate 
will ciiisc temperatures to reach de- 
striictis'c lescis. 

Thrust production will be unim|)or- 
taiit in the first jihases of the projects, 
"Hot box" reactor used in first experi- 
ments of Pluto will mrt even simulate 
ramjet o|3crating parameters except 
those which diiecth’ influence reactor 
opera tion. 

Propellant gases being tested in 
Kiwi-.A will roar out of tlie tailpipe 
under high |)ressure from a hs'O million 
cu. ft. tank farm near the test cell. 
Coiisiderable thrust will be produced 
but tlierc are no present plans to iiieas- 
iim it and mi efflirt has licen made to 
design an efficient nozzle since thrust 
is of .small concern at the ])resent stage 
of research. Exhaust orifice need onls 
simulate back pressure e.mscd bv tlic 

Project Rover initial studies were be- 
gun in earlv 1955 bv the Uimersits of 
California Radiation Laboraton at 
I.i'crmorc, Calif, and Izis .Alamos Sci- 
entific Laboratorv wliich also is ojicr- 
ated for AFIC bs the Unhersitv of 
California, in 1957. the Radiation lab- 
oratory effort was redirected toward nii- 
dear lanijcts and it now is running 
Project Pluto. Scientific Laboratorv con- 
tinued svitli Project Rmcr. 

Kiwi-.A and the follow-on Rmer re- 
actors. for which ])laniiing is well ad- 
\anccd. use solid fission fiicl. mosable 
moderator amtrol rods and differ from 
comentional practice oiih in the use 
of giis cooling. Ga.scQiis and liquid fuels 
and radical cxintrol techniques arc be- 
ing studied but so far none have been 
considered worHi a full-scale test. 

lligli power density, large range of 
oper.iting temperatures, rapid changes 


in reactivity and sensitivits' to engine 
dy namics makes reactor control a more 
complicated problem than in comen- 
tional power reactors. Analog computer- 
based Kiw'i-A control svstem comp.ucs 
tenijxjtjtnre, power level and propellant 
flow rate data measured at the reactor 
witli command siiliics and sends cor- 
rcctise signals to the |jnwerplant con- 
trols. Effect of power excursions during 
starting and stopping upon hydro- 
dynamic flnsvs and slriictiinil materials 
must he Hiidcrstood as well as effects 
of contioiions ojicrating conditions. 

Materials must usually haic melting 
points abme 2.000C to lx; useful in 
the rocket and Kiwi-.A should lield 
data on chemical and phvsical ptop- 
crtic' of materials in this range. Scien- 
tific Laboratory scientists also wmild 
like to find out how fissionable fuels 
can be cimibined with structural nr 
dispersal materials and bow these be- 
have in ,m operating reactor. 

.A nnmlxir of pure gases and coin- 
bimtfions will he used ns coolant-pro- 
pellants in Kiwi-.\ experiments. .Among 
these will be helium and hydrogen at 
low enough densitv so that exhaust 
should dissi|)iitc witliont chcinic.il com- 
hiistion. To sim|)1ify experiments, re- 
actor shell and other jxirts of Kiwi-.A 
will he water-cooled. Qiiantits of 
fission |)ioducts exluuisled is expeetal 
to be so low that measurement will 
be one of the most difficult tasks of the 
pniject. Weight of fission products 
created during the critic.il lifetime of 
one fuel load of Kiwi-.A would he on 
the order of lb. or less. ,\ 20 kiloton 
hoinh releases about two pounds of 
fission products. Ilie reactor is un- 
shielded and will emit nicliation at a 
high lose] during operation. This will 
present anyone from approaching tlie 
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tciictot «liilc 0|)cratiiig and «ill induct 
activity in nearby materials because of 
tlieir eaptiire of radiated neutrons. 

As much equipment and instrumen- 
tation as possible Iras been located in 
the shielded test cell. About 1,000 
control and data pick-up leads arc 
passed through a shielded quick dis- 
connect plug nhich inserts in a hole 
in the test cell wall as the flatcar upon 
which the rcuctor is mounted is backed 
up to the ceil wall. 

After the reactor is shut dossn the 
test cell can be entered for maintenance 
nf the equipment there. Tlie reactor 
itself, mounted upon a flatcar, must be 
remotclv disconnected and towed 2 mi. 
to a shicidc'd Maintenance. Assembly 
and Disasscmblv Building b\’ an electric 
hicamotisc operated b\- radio commands 
from the control point located about 
a mile and half from the test cell and 
the Maintenance, -Assembly and Disas- 
sembly Building. Remote nianipula- 
tots 'vill be used by workers in the 
Building to take the reactor apart, 
dispose of the most licavily cimlamiii- 
ated parts and prepare the rest for as 
much post mortem study as possible. 
I'ailurc of an importaiit component of 
Kiwi-A «ill end the test since the hot 
reactor cannot be approached at the 
test cell. Remote repair at the test cell 
was considered but abandoned. 

Remote control signals and data from 
the operating reactor are transmitted 
over a buried cable net capable of 
handling scrcral hundred signals. In- 
formation about reactor power level, 
propellant flow rate and reactor tem- 
perature is displayed before the master 
controller at the control jniint. Tests 
caq be conducted manually or by auto- 
matic sequencing. 

Phrto ninijet project could lead to 
building of a continuously cruising air- 
breathing missile which could break out 
of it5 pattern and strike a target on 
command. It would be an extremely 
difficult target for the citeins' to ncu- 
ftalize since it could be held in readiness 
ovrt '•irtualh an\’ point on the earth. 
.Atomics International Disision of 
North American .AsiaHon is aMoeiated 
with Radiation Laboratory in the proj- 
ect. First "Hot box" tuns arc ex|)cctcrl 
to ricld data for use in early design. 

Nuclear ramjet poses especially diffi- 
cult reactor design problems because of 
>ariations in density and composition 
of atmosphere which must act as aiol- 
ant and propellant, tlire.it of oxida- 
tion and transient conditions caused by 
Mach number changes and \ ariations in 
the internal flow pattern- Hot box will 
operate with a power outpot of only a 
fraction of a watt and will be heated 
cxternalb- b\ a system of electric osens 
and blowers to sec the effect of a high 
fcmpctatiirc, oxygen-bearing cm iron- 
ment upon reactor operation. I-ow 
power leiei will keep contamination low 


to peniiit inspection and changes of 
components in the test device. 

First Pinto reactor to simulate ramjet 
duct will be 'I'oiy 11. No effort will be 
made to duplicate external flow or work 
out a shock positioning technique. Tank 
ssstem and blowers will be able to 
suppb' continuous internal flow. Radia- 
tion Liborators scientists are aware that 
the project will face an imcommonly 
difficult wind funnel design problem 
when it becomes nccessars' to test a 
complete working ramjet. 

Test durations must be comparatively 
long to iuchtdc reactor starting and 
stopping sequences and simulate rcason- 


iiblv long ramjet operation. Closed cir- 
cuit tunnel is out because radiation 
contaminated air cannot he recirculated. 
Tory 1 was a paper study which was 
abrrndonc'd. 

The 28 mi. by -10 mi. area which 
contains both Rover and Pluto test 
installations is located on tlic western 
edge of AF.C's Neiada Test site and 
includes a 12 mi. by 40 mi. plot trans- 
ferred to AEC from USAF's Las Vegas 
bombing and Eiiniicrv range in 1956. 
About SIO million has been spent on 
construction in Rover Pha.se I and an- 
other SIO million is funded in Fiscal 
Year 1959 for Phase II. 


Indu.'stry Rumbles As Germans 
Ready New Fighter Study Group 

Further delays in West Germany's decision on |mcchosiii| jet fighter-iiilCTceplots 
now arc seen as a sivtii study iiiissioii begins |irC|»r.itioiis to leave for the United 
States. 

Ihc group is tentatively composed of milihity represcntitivcs from West Gcr- 
iiiaiiv's Defense Ministry and eight engineering experts from Doniicr. Hcinkel arid 
MesscTsclimitf. Mission b to study aircraft ptodiicHoii techniques end new equip- 
iiiciit for the three American types— Griiniiiian FTIF-IF Super Tiger. Lockheed 
F-104.A Sturfighlcr end Northrop N-156F-still under consideration by the Geniians 
es the main coin|X)ncnt of their hiturc air strcnglli. 

In the meanthiie, indnstrv represenhitives who heve been working with the Ger- 
mans for at least two seats arc beginning to hear strong ninibiiiigs of discontent 
from their home govcniiiients. Tliesc sources are llioroughly annoyed with continued 
German sTicillotion, the fteqncnl vbits of yet another mission and the general 
relnetanec of the Germans to coiiiniit Ihcinscls-cs on any siKcific orders. 

Said one source; "If we all pooled the money we's’c spent eduealing the Germans, 
we could has-c bought them an Air Forcel" "i'lib evaggciated coniiiicnt reveals an 
underlying common cniii|ilaiiit. Many obsersets here beliese the Getinans are simply 
using the foreign iiianiifactnrcrs for a quick coiitsc in modern aircraft design. 

Said an American: “We spend lionrs t, iking them lliiongh fectorics, giving them 
cockpit cheeks :md flights, making prcseiibitinns. Mtiiig ;md drinking with them at 
night, and we don't even gel a thaiik-yon note after they go home." 

There is growing rescnhiient in France, whose aircraft hidnslry lias little to look 
forward to except a big Geniiiiii oidci, where once there was bright hope of Ftencli- 
Cciiiian alliance in weapons deselopniciit and shmdartliration. Some Fiencli officials 
arc readv to make the piitclia.se of the Da.ssniilt Mirage III the test ease on coopera- 
tion. "If thev don't buy the Mirage." said a French smitee, "I'm ready to give np. 
Wc'11 never be able to work willi them." 

'Micrc is strong opinion that the real difficulty is tliat final decisions on equip- 
ment purdijscs must be made by (sersons who are not experienced or familiar with 
modem weapons ssstcim. Badgered by polilieal pressure and confused by hundreds 
of technical evaluations, these high-level Germans arc simply floundering. 

But the real overriding reason is that even if Germany had the airplanes now, 
there wouldn't be enongli pilots to fly them. Major portions of Gemian ait posver 
are sitting on the gnimid in long term storage because there are no available pilots. 
Recruiting is diflicnlt; there is no teal "young Kget" group acliiiig to become Luft- 
waffe pilots. 

Gerimm indnsliv sonices. queried by .Aviation M'cek about this latest mbsion. 
were aware of it. but lacking in dclailcd instructions. They believed they would be 
better informed in several weeks. But non-industry sources close to the situation 
teport that the mission has just now been asked to submit its cle-atance requests. 

'The group is expected to leave Gemiany in November, and knoning the sanctity 
in which Fmoiieans hold the Christmas holiday period, arc expected to return home 
before then. Allowing for the holidays and the resulting pileiip of nnfliiishcd business 
which will be waiting for the mission when it returns, there seems little likelihood 
that Hie group’s final report will be completed before early Fcbniaty. 

Unis no final decision— if in fact there b ever to be one-is really expected now 
before March of next year. 


AVIATION WEEK, Oetober 13, 195B 



backing up the SOCK in SAC 


UiiplijnK u)) the iilomlc Stick in the 
Str.itccif Air Coiiimani! h 
incredible fire control .syslcm for l!-52 
bomlxTs. Siglitinc. settins and shoot- 
ing are all iiccomplisheci with deadly, 
automiitic accuracy a.s these lethal 
tail turrets seek out hostile aircraft- 
manned or mis.sile— and blast ’em 
to earth. 


The Ml)-!) fire control system, 
designed, deretoiicd and jirmiuced hy 
An/tM, demonslralcs aura's con- 
tinuing leaiiei'ship in engineering, 
evtiluating and [irotlucing advanceil 
electronic and electro-mechanical 
system.s, aa/sta . . . Garden City, 
X. Y. ...a divLsionof American Ho.sch 
■Armti Corporation. 



A/t9£/UCAM aOSCH JUtMA COAAOftATfOJV 
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NEW CHALLENGER 


Short-Medium Routes! 


—Newest Member 
of a Family of Greats 


These facts merit study: 

• By special arrangement, Convair has 
transferred to Canadair all “440” tooling 
to start new “540” production line. 

• Scat mile cost of 1 .3 to 1 .5 cents. 

• Low operating costs make it profitable 
on moderate density routes . . . has 8% 
more seats than “440’s" in standard 
configuration. 

• Operational flexibility: uses any moderate 
size airport ... has a range of 1500 miles 
with 2 hrs. fuel reserves . . . climbs 
quickly (1400 fpm) to smooth cruise 
altitudes of 15-20,000 ft. 

• “EIand-6” engines provide wide speed 
range . . . overhauls at long periods . . . 
scctionalized design for easier maintenance. 
Each engine develops 3500 eshp at 
lake-olT, allowing increase of 4100 lbs. 
over “440” in max gross weight. 

Cruise speed 325 mph at 20,000 ft. 

• Aircraft is in production for the Royal 
Canadian Air Force . . . first deliveries, 
July. 1959. 


The turbine-powered Canadair “540” is the 
newest development in a series of great aircraft — the 
Convair “240’s”, “340’s” and “440’s”— aircraft that 
have already accumulated some 6, (XX), 000 hours of 
world-wide operating experience — aircraft that have 
proved themselves lo be unmatched in their flight 
range for speed, efficiency and economy of operation. 

With Napier Eland turbine power added, the 
Canadair “540” has the increased range, speed and 
payload that identify it as the great new challenger 
on short and medium range routes. 

The result is a new airliner unsurpassed in 
performance characteristics and earning power. 

Your inquiries are invited. 


W 


CANADAIR,, 


CANAOAIR IS A SUBSIDIART OF OENFRAIUYNAMICS CORFORATION 

CAIMlAUiUST 
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AIR TRANSPORT 


Idlewild Rules May Affect 707 Economy 


PauAiii fears N, Y. Pori Authority noise limitations 
may hurt 707’s competitive position with Comet 4. 


By Glenn Garrison 

New York-Pan .\merican World Air- 
wars is objecting to Port of New York 
Authority restrictions on O|)cr.ition of 
Boeing 707 jet transports at Idlior ild. 
I'hcsc rules may severely Itanipcr eco- 
nomic success of the 707’s tnnisathmtic 
service and its competitive position 
against the Comet 4, 

Both jets have been clcvircd for 
o|)cration at New York but strings are 
attached in the form of mandaton 
0 |>cr,iting procedures. Pan .American 
is negotiating with the Port .Authority 
for changes in the rules, but the airline 
will abide by them at least for now. 

Pilots and Civil Aeronautics Admin- 
istration controllers also are expected 
to object to the rules from a traffic 
control standpoint. 

Announcement of the clearance and 
the re.strictions was made hv the Port 
-Autlroritv Oet. 4, and Britisli Overseas 
.Airways Corp. began scheduled trans- 
atlantic jet service the Siime day, BO.AC 
is now nmniiig weekh schedules with 
the dc Hiivilland jet. 

Pan American is worried about the 
economic effects of the restrictions and 
is trying to determine whether they 
will allow a money-making operation. 
Tlic airline expects to go ahead with 
dailv jet senicc to Paris and Rome 
beginning Oct. 26 as planned f.AA\' 
Sept. 29, p. 29). 

“We don’t like them but we’ll lire 
with them.” said PanAm of tlie rcstrie 
lions, llte airline's transatlantic jet 
inaugural is set for Oct. 26 and. under 
the restrictions, changes for nonstop 
cast hound flights arc “ven- few”. 

PanAm is studying the specific effects 
of the rules in various operating condi- 
tion.s and expects to develop new 
procedures which will equal or better 
the I’orl .Authority procedures in achiev- 
ing noise reduction. At the same time. 
Pan American’s proposiils will |jcnnit 
tiie jets to operate “without prejudice ’ 
to their capabilities. These procedures, 
tlic airline says, will be developed 
jointly with Port Authority and omet 
carriers. 

Tlic Port Authority regulatitinj have 
not Ikcii formally accepted by Pan 

Main problem for Pan American 
with regulations is the weight restric- 
tions they will cause. It appears certain 


that almost all fliglits in both directions 
will have to make stops. 

BOAC, on the other hand, should be 
able to opcr.ite its smaller Coinct.s non- 
stop on most castbound flights. 'I'lic 
speed advantage of the Boeing jet 
thereby will be compromised- 

Pan .American is also unhappy with 
tlic niglit-liours restriction, maintaining 
that if is “irrational’’ for an airline to 
offer jet service bv dav and only piston 
service at night, in view of the fact that 
the jet o|jcration as proposed would be 
^ual to or better than propeller aircraft 
in regard to noi.se acceptability. 

Elvvood R. Qiiesadii, recently ap- 
pointed h'cderal Aviation Agenev ad- 
ministrator, who flew the jet at Idlewild 
last vveek. said he liopcs the Port .Au- 
thority restrictions will be eliminated. 

The aiithoritv’s restrictions, based on 
tcclinieal reports from its noise consult- 
ing firm. Bolt, Bcrimek and Newman, 
set up these mandatory procedures: 

• Takeoffs between 10 p.m. and 7 a. in, 
will be made from tlic two preferred 

• Rimvvay 25, which takes the jets 
out over Jamaica Bav. is the preferred 
runvv-.iy and must be used when wind 
conditions permit and erossuind com- 
lioneiit is not in excess of 20 kt. 

• Next choice is Runway 22. and foi- 
Imving takeoff a riglit turn must be 
made “as soon as practicable" to avoid 
flying over communities. 

If neither of the above nimvavs can 
be used, other runways will handle the 


Made in England? 

New Yorl-Pan American World Air- 
ways will be aperating its Boeing 707 jet 

toe Comet 4. 

Port of N*cw York .Authoritv a|ipioved 
prnjioscd operating procedures submitted 
bv Britisli Overseas Airways Carp, for its 
dc ilavilland Comet. Pan American did 

the Port .\ulhoritT of the rules under 
which it could opcralc-i.c.. subshinliallv 
the ame as the approved BO.AC pro- 

' One U.S. airline official coiiiincnted 
to .Aviation Week that the Pott An- 
lliority procedures should be given a 
"Made in I-iigland" tag. 


takeoffs, ijut 1 5 deg. turns and power 
reduction procedures arc called for. and 
takeoffs must be conducted so that the 
airaaft will teach not less than 1,200 ft. 
of altitude over aiiv comimiiiitv. 

The following specific piloting jirii- 
ccdiues to be used in takeoffs from 
Runways 13R-31L and 07 were set by 
BO.AC, and Pan .American will lx: re- 
quited to follow ‘’.substantially the 
same" procedures: 

• Initial takeoff with 8.000 rpin. power 
setting and 20 deg. flap. 

• Acccrclation to V, plus 15 kt. dur- 
ing climb, tlvis speed to be maintained 
until the communities arc reached. 

• At the boundaries of the communi- 
ties. power reduction to 7.350 rpin. 

’Hie preferred runways are 8,200 ft, 
and 8,000 ft. respectively in length. 
Rmiwav I3R-3IL is the airport’s long- 
est, 9,500 ft. 

BO.AC .says the restrictions will pose 
no problem with the Comet 4. vvhiclr 
opciates at a maximum gross weight 
of 158,000 lb. Under the worst condi- 
tions of temperature and wind, the 
carrier says, slightly over 6,000 ft. of 
takeoff riinvvav will be needed. 

PanAm's 707-121 grosses 247.500 lb. 
maximum and for consistent year-round 
operation at this weight some 11,500 
ft. of rumv-.iy would be needed, accord- 
ing to Scott h7owcr, assistant chief 
pilot (technical), Atlantic Division. 

The airline’s specifications for its jet 
indicate a 10.200 ft. takeoff runwav 
lequircmcnt on a standard 59P dav at 
the maximum gross; 8,000 ft. at 220.- 
000 lb.; 6,600 ft. at 200.000 lb. On a 
30P day, requirements drop to 9,500 
ft., 7.6d0 ft. and 6.200 ft. respectively. 

But even if the ronwav is long enough 
for a full-weiglit take-off. the jet must 
face the problem of getting to 1,200 ft. 
over a conimunitv where required. 
Lowering this altitude requirement 
probably will be a major change tlic air- 
line wifi seek in the rules. One source 
suggested 900 ft. as more suitable. 

Tile procedures, according to the 
Itort Authority, wifi result in takeoffs 
over water about half tlie time. Such 
takeoffs iusolvc the preferred but 
shorter runways, as noted above. This 
means Pan Amcricaii will be forced to 
pass up the 9,500 ft. bikeoff runw-.iv 
half the time in favor of the 8,200 ft. 
or 8,000 ft. ninsvav. 

Runway 13L-31R, the longest strip, 
is now being extended to 11.200 ft. 
with completion scheduled this vear. 
Runway 25, the first choice under tile 
rules, will he extended from 8,200 ft. to 
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10,000 ft. by April lO. lO^O. Pan .\iikc- 
ican pilots ate not expected to take hit|)- 
pilv to the added cockpit load of 
adhering to the specified |5ilotiiij proce- 
dures. Another ptohlein is tr.ilhc con- 
trol. h'or example, the runway at a given 
time mav not be the same runn-.iv the 
jet is required to use. lire jet |)ihit then 
v,ill ask CAA permission to use the pre- 
ferred runway; if the controller .igtccs, 
the jet mav Iwn-c to w.iit while inbound 
traffic is cleared. In practice, it scorns 
imlikelv that C.A.A «ill agree under 
most conditions. 

CAA, of course, will clear the jets 
for use of anv of the procedures onh 
rrlien coirditions arc such that safetr' is 
irot a concern. The right turn lerpiitc 


Dy Robert H. Cook 

Washington.— Civil .\cronanties Haird 
last week issued a formal order in the 
Great I.akes-Sontlit-ast Service Case 
.iwarding mew roiilcs to I'lorid.i for 
N’orthwf.st. ndtj. C<ipilal and Trans 
W'orld Airlines. 

-\l the Siinic time, the carriers an- 
nounced tentative plans for sehcditle. 
service and equipment changes neces- 
sary to pcTinit their entry into this 
market area during the forthcoimng 

['■.ffective Nov. 2d. with an interim 
’0-day period allowed for filing of 
.ippeals, the Board’s- decision granted 
tlic following authoiitv ; 

• Northwest .Airlines authorized a Chi- 
cago-Moridii route- in additiim to exist- 
ing senice provided h\ Delta -)nd 
Ivasteni 'llie ronte will extend from 
Chicago to Mi.iiiii v la Tamp,i-St. Peters- 
imrg-Clc-arvvatcr with nonstop service 
permitted hetvveen the l''lorida points 
and Chicago. The decision also makes 
il possible for the carrier to provide 
single-plane service, stopping at Chi- 
cago, hetvveen these cities and Milwau- 
kee. Mimic-.ipolis-St. Paul or citievs to 
the west on the Northwest svstom. 

• Delta Airlines to operate a Detroit- 
l-loiida route formed hv an extension 
c'f its Route i-t northward via Dav ton. 
Columbus and Cleveland, thus making 
the artier competitive with kkistern 
on this h'lorida route-. Indianapolis and 
Louisville also were added as intcrinedi- 
•ite points oil Delta's Route i-) with a 
C-AB stipulation that flights for the new 
extciisiou must begin or ciul cither at 
or below .Atlanta, rlie carrier was ))er- 
mitted to add Orlando. Tainpa-St. 
Pctcisburg-Clearwuter and West Palm 
Beach to its e-xisting service at Miami 
,iiid Jacksonville. 

• Capital Airlines authorized a 1‘lotida 
ciitrv bv approval of a Biiffalo-Clcvc- 
l.iiid-Pittsbiiigli-to-l''lorida mute, pro- 
viding the fii.st one-carrier Bufralo- 
Horida service and competition with 


ineiit. obviously, will not be practicable 
where there- is a conflict vvitii inbound 
traffic. Ihe Port Authority, in fact, 
notes that the operating procedures arc 
subject to C.A.A-imposed limitations as 
to traffic control and other factors. 

.Anicriran -Airlines corrceivahlv could 
he faced with a similar situation Jan. 
1 1 when its jet schedules are expected 
to start. 

The airline said it has no intention 
of acte|)fiiig or rejecting any operating 
procedures until it gets some of its 
own 707s and works out safe and snit- 
ahle flight |3roecdnrts, .Amerian’s jets 
will he test flown at airports where thev 
will operate hefore procedures ate 


I'kistcrn's Clevetaiid-PittsInirgh-I-'lo'tiela 
service. Cr.intiiig of the new ronte was 
accomplished hv extending the Capital 
svsteni from .Atlanta to Nfiaiiii via 
Jacksonville. Tampa-.St. Pctershiirg- 
Cle.irw.itei and West Palm Bach and 
from Pittshnrgh to Buffalo hv vvnv of 
Voimgstown, .Akron-Cuiitoii. Cleveland 
and I'lrie. Siilijcct to several C.AB TC- 
stiictioiis, the carrier will not he per- 
mitted to provide single-plane service- 
from I'oli-do. Detroit, Chicago, or 
Milvvaukie- or the Twin Cities to aiiy 
poiiits south of .Atlanta. In addition. 
Capital, mav not offer "loenl service” 
between Buffalo .ind Cleveland or )>ro- 
vide single-plane- service- hetweem cities 
smith or north of .Atlanta mi its pres- 
ent Washington. Baltimore, Pliilaik-1- 
pliia and New A'ork route. 

• Trans AA’otld -Airliiu-s granted a St, 
Loiiiv-l-'lorida route- via N’.ishvillc. -\t- 
laiit.i and Taiiipa-St. Pete-rshurg-Clevir- 
water, 'llic decision pennitv TW.A to 
condne-t single-plane service from 

west of St. Louis, prov-iding that tlie 
flighls stop at St. I.oiiis. 

Most observers feel the- I'W-A award 
w-ill li.ne a far reaching effect since- it 
•lilinv.s the airline to offer a one-stop 
iniTiscmitiiicntal se-rvice- to Ihe- Honda 
market area and provides reasonable 
grounds for the arrie-r to later apply for 
nonstop aiithoritv on this route. 

Trans World has not finned its 
scheduling for the ne-vv- route hut cx- 

E ects to riegiii service hv- mid-nece-in- 
er using Coiiste-llatioiis between St. 
I.nuis and Miami vv-ith a Ihree-a-day fre- 
qiiencv- for 'I'ampa. 

Nortlivve.st expects to begin Florida 
service on Dec. 1 

Capital .Airlines announced it also is 
prepared to inaugntate l-'lorida service 
mi Dec- 1. 

Delta -Airlines spokesmen otfered an 
c-stiinate of from 30 to 90 day-s from 
the effective date of the C-AB order be- 
fore the airline vvill begin "token” 
Dctroit-l-'lorida scrvice. 


Natioiial and Delta 
Cutback Jet Orders 

Washington— Cutbacks in orders for 
turbojet transports have been made bv 
Delta Air Lines and National -Airlines 
at an e.vtiniatcd loss to the manufacturer 
of SZ; million. 

'i he cutbacks, inv olv ing a tot.il of five 
Douglas DC-S turhojets. are expected to 
be followed bv furtlicr adjustments in 
equipment orders by other rarriers be- 
cause of failure to obtain necessary- fi- 
nancing iineler favorable conditions. 
19clta and National were the two carriers 
referred to hv Dr. Paul Cheiingtoii in 
his report to the AA'hite House when he 
noted that ciithaeks on orders have ".i!- 
readv occurred” (.AW .Aug. II, p. 2S|. 

National .Airlines has cancelled out- 
right thrc-c of the six DC-Ss initiallv or- 
dered from Douglas- Delta has |jlaced 
two of the eight it has on order on an 
o|)tion basis "to l)c exercised at a later 
date ... it appropriate.” 

AiiiiiLiI report.s to the stockholders of 
both Delta ;md National for Fiscal 
i95S disclosed that neither compaiiv 
has completed financing for its jet pro- 
gram. .Acaitding to its rc|>ort. Delta 
now has firm cnminitmciits for six 
DC-Ss and 10 Comnir SSOs requiting 
total pavinents of S7-1 million. 

National now has three Douglas 
DC-Ss and Zi Lockheed Ek-ctras on 
order at an estimated cost of SS9 mil- 
lion. 'Die compaiiv told its stockholders 
that it had divcontimie-d the payment 
of cash dividends "to consene cash in 
order to meet the cemimilments for the 
purchase of turboprop and jet-|) 0 \vercxl 
planes." 

Ilic compaiiv also said it is earning 
short-term notes totaling SH.SDO fiOll 
as ‘'mm-currcnt liabilities since- thev 
represent interim fiiianciiig while iiego 
tiatimis are in progress fist long-term 
borrowings.” 

Delt.i said it is negotiating with a 
group of insurance ccimpanics for a 
k2S million long-term aedit. The com- 
plriv. in its report, .iddcd that funds 
from the insuranet- cr«lit, cmipled w ith 
a "slight increase” in borrowings under 
its present hank credit agreeineiit for 
SiO million,^ can be cxjjcctcd to cov-cr 

During the Cene-ral Passenger Fare 
Investigation, Ihe carrier told the Boaid 
it planned to retire five DC-"s by the 
end of 19i9 and five additional DC-"s 
by mid-1960. 

National .Airlines will offer a suh- 
slaiilial portion of its piston-engine fleet 
foi sale in the used-plane market nc-xt 
v-c-.tr as one means of meeting pavinents 
on its Lockheed Elcctr.is which are 
scheduled for delivery- beginning in 
-April. Sale will include four Lockheed 
10-l9Hs and four DC-7Bs purchased 
during company's 195S fiscal vc.ir. 


CAB Awards 4 Florida Routes 
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Panagra MaJees Subsidy Request; 
Fear of Latin Fare Battle Grows 


Wasliington— Fear of an all-out price 
war in the South Anicriran air market 
grew- Inst week as Pan American Grace 
Airw-ays asked for S6.8 million in sub- 
sidv payments to offset losses spurred 
bv- the cut-rate fares offered by its for- 
eign competitors. 

Pointing out that it had been off the 
subsidy lists since December. 1948, 
Paiiiigra told the Civil Aeroniiiilics 
Board that the fare cutting t-acties of 
mm-mcnibct rarriers of the International 
■Ait 'I'ransport Assn, bcc.unc so "iiciitc" 
li-sl year that the carrier is finding it 
difficult "if not impossible" to compete. 

Compounding tliis problem. Panagra 
said, is a decline iu jjassenger revemics 
from S10.8 million during the first eiglit 
months of 1937 to S8.9 million for the 
same period of this year plus a system 
load factor decrease from h0% down to 
53%. In addition, Ihe carrier reported 
a SI million increase in operating costs 
for 1957 as compared with the previ- 


succceded in reducing its service to a 
more econoniiral lev-el in Ectiador but 
pulilic demand resulted in pressure from 
the republic's president to reinstate a 
major portion of the lost scrv-ice. 

Now- in the "critical stage" of transi- 
tion to jets bv niid-1960, the carrier 
will spend SZ7 million on new- equip- 
ment and Iras signed credit agreements 
with six banks for S16 million of the 
total needed. .Advance of the latte: sum 
over the next two vears is contingent 
upon tiic airline’s rct.iining a satisfactory 
earnings Icv-el during this period. 

Of tlie total amount or subsidy re- 
quested. the carrier estimated it will 
need 52-5 milUon to break even during 
tlie coming vear; SI .7 million to cover 
income taxes, and 52,7 million for a 
!2% return on investment. 

Jet Runway Criteria 
Announced by CAA 


Predicting tliat tlie situation may be- 
come e.cii worse, the airline pointed 
out to the Board that it competes with 
15 lA’I'.A members snbscribing to fare 
lev els suggested by the organization and 
10 non-member airlines which set their 
own individual fares to meet competi- 
tion. This ratio w-il1 change for the 
worse in the near future. Panagra s.nid, 
when four more non-lAT.A airlines en- 
ter the competitive picture. 

In addition, the airline said, many 
l.A I'A members mav be forced to follow 
the lead of an lA'l'A member. LAN of 
Chile, which recently announced plans 
to low-er fares to meet non-I.ATA com- 
petition. 

-Modern equipment, such as Douglas 
DC-6s, Vickers Viscounts and Lockheed 
Coiistellatiims, along with high fre- 
quency- schedules and luxury- service at 
roundtrip fates as little as half the tour- 
ist rates charged by- I.A’I'-A carriers on 
the same routes, have comhiiicd to place 
the low-fate praetitionerv in a strong 
competitive position. Panagra said in its 
petition. Inauguration of jet senice by- 
U.S. airlines also will provide the low- 
price competitors with an opportunity 
to re-equip with the lastest piston en- 
gine aircraft, the carrier said. 

Panagra observed that, while inter- 
vention by South American govern- 
ments could do much to stave off an un- 
controlled price war, chances tor such 
relief ate not pirticularly- strong as in- 
dicated by the rariict’s experience in 
Bolivia and Ecuador. Panagra savicc 
was inaugurated in these republics dur- 
ing AA'orld AA'ar II at the request of the 
State Department. In 1958, the airline 


AA'ashingfon— Civil Aeronautics Ad- 
ministration today announced new- air- 
|)ort criteria that w-ill provide airlines, 
manufacturers and airport operators 
with runvvav stindards for the opera- 
tion of jet transports for the first time. 

In a revised technical order. C.A.A 
said the new design standards for tun- 
ways were developed to give the in- 
dustrv a better correlation between the 
design of airports and tlie design nf 
transport aircraft. Essentially-, the order 
designated runway dimensions and 
strengths that w.-i]l be required for the 
operation of transports expected to lie 
introduced into service during the next 
fiv-c years. 

.Airports designed for loral sen-ice op- 
erations will require a rnnwav length 
of 4.200 ft. and a width of 100 fl. 
Miniimnn runvvav length for any- air- 
port equipped with ILS is 5.000 ft- 
liow-cvct. laxiwav w-idtii lias been set 
at 50 ft. and landing strip width has 
liccn csbihlislicd at 400 ft. w-ith -a pave- 
ment loading of 50.000 !b, 

Se-cond category of ;ui|)orts-tnmk 
operations covering flights which do 
not exceed’ 1.000 mi. in stage length- 
will requite runways 6.000 ft, in length. 
AA’idth of the runway must be at least 
150 ft., width of taxiwav 75 ft. and 
landing strip width has 1x;cn set at 500 
ft. Pavement loading is 60,000 Ih. 

Continental airports serving non.stop 
flights of up to 2,000 mi. w-ill requite 
tumvav-s with a miiiiimim kngfli of 
7,500 ft., a width of 150 ft. and pave- 
ment loading of 75.000 lb. Taxiw-ay 
width should he 75 ft., landing strip 
vvidtii 500 ft- 


l-'ot intcrcoiitincntal airports, tliose 
required to serve the longc-st range non- 
stop flights of all four categories, a 
10,500 ft. runway 150 ft. »-ide is re- 
quired. Taxiw-ay and landing strip 
widths are the same as the continental 
categorv-, but pavement loading is set 
at 100.000 lb. 

Rnnwav- lengths were established for 
standard temperature plus 41 F deg-, 
sea level elevation and no gradient. 
Runvvav lengtli will he increased for 
.lirport elevation at the rate of 1 % for 
eacli 1,000 ft. of elevation above sea 
level- Also, runvvav length w-ill be in- 
creased at the rate of 205o for each 1% 
of effcctiv-e rimw-ay gradient. 

Pan American Defends 
Plan for Jet Lease 

AA’ashhigton— Pan American AA'orld 
Ainv-avs last week denounced Eastern 
Airlines’ objections to a proposed Pan 
.Aincriran-Xational equipment lease 
and stock transfer agreement as a "nat- 
iirallv outraged” reaction to anv conipe- 
titioh to Eastern’s "monopolistic ef- 
forts” in the New York-Florida market. 

-Answering requests filed bv- Eastern 
and Northeast Airlines that the contro- 
v-crsial plan be rejected bv- the Civil 
Aeronautics Board (AAA' Sept. 29, p. 
501 attornevs for Pan Ameriran said 
Eastern had expected to strengthen its 
position in this market with Lockliccd 
EIcctra turboprop transports bv the end 
of this vear but w-as "foiled in this 
predatorv design.” Eastern has asked 
C-AB to seek federal court intenention 
to stop the agreement facbv-cen Pan 
.American and National. Further noting 
that Northeast apparently "tagged 
along” in this request. Pan American 
scored flic smaller carrier for its failure 
to provide improved service and jet 
equipment which, it said. Northeast 
promised two v-ears ago upon receipt 
of a New Yotk-Miami route. 

Meanwhile. Capital and Continental 
Airlines, as predicted hv Avt.vrioN 
AA'eek (AAV May 12, p- 451. arc ex- 
pected to announce equipment lease 
terms iinda which Continental w-ill 
lease three Viscount 812s for ase on 
Capital’s new-lv-avv-arded Horida route 
(see page 581, beginning Dec. 1. 

Hard core of Eastern’s ohjech’ons to 
the Pan American-National lease plan 
was centered around contentions that 
,1 stock exchange agreement between 
Pan American and National would re- 
sult in domination and control of Na- 
tional bv the international airline. As 
filed with the C.AB, the agreement 
originailv called for the mutual c.x- 
change of 400.000 sliares to be ap- 
proved bv a November stocklioldas’ 
meeting and an option permitting Pan 
Ameriran to purchase an additional 
250,000 shares at a later date. 
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THE BOEING 707 STRATOLiNER (above) is designed for me- 
dium to long-range routes; the 707 Intercontinental, for over- 
ocean routes, ami the 720 for short-Co-medium range routes. Ali 
will bring unprecedented passenger comfort to tlie world's airlanes. 


PASSENGERS WILL RELAX inluXuHoUsly 

comfortable cantilevered chairs that provide 
unobstructed leg room. Built-in opaque win- 
dow shades will cut any undesirable glare. 




IN SPACIOUS 707 ANO 7S0 CABINS, passengers will enjoy a 
ride totally free of fatigue-inducing vibration. At night, availed 
dome lights create the illusion of slar-Hecked sky. W indows— twice 
as many per seal row as in conventional airliners — provide umib- 
slrucled view even from aisle seals. Overhead passenger service 
units contain reading lights, call buttons, individual speakers. Ven- 
tilation system changes air rapidly without draft. .Movable bulk- 
heads and seats set in tracks can be changed to any combination 
of 4, 5 or 6-abreast seating to meet all competitive situations. 

707 AND 720 CABINS provide for club-likc lounges forward anil 
aft. Thev can he replaced by adililioiial seating. Boeing jetliners 
combine passenger-pleasing luxury with eronomical flight and main- 
tenance fe.ilures that add up to prohlahlc operations fur airlines. 




Family of jet airliners 



Swissair Orders 880s, Leases to SAS 


By David A. Andcrtoii 

Geneva— Swissair has purcliased five 
Convair 880-25 jet transports and has 
an option for six more (,A'\’ Oct. 6. p. 
■17). Deliveries arc scliediiled for the 
end of 1960. 

'I'wo of the airplanes will be leased to 
Scandinavian .Aitlines System for a 
period of four veats as one phase of a 
new interline agreement boBveen the 

'I'he aircraft will be powered by four 
General Electric CJ805-5 turbojets 
rated at 11.200 lb. thrust each and 
equipped vvilli sU|)pressors and thrust re- 
vetsers- First engine order is for 55 
povverplanfs of which 18 are spares. 

Under other tenns of the interline 
agreement. Swissair will lease four Sud 
Aviation Caravelles from SAS for a 
fouT-vear period beginning in the sum- 
mer of 1^60. 

Four Caravelles involved are addi- 
tional orders placed with Sud Aviation. 
SAS thus now has 16 firm orders placed 
for the Caravcllc which brings the 
I'rcnch company's order backlce to -19. 

Pooled maintenance and overfiaul has 
been planned in the agreement, with 
Swissair assuming responsibility for 
both lines' Couvairs and tlieir General 
Klcctiic engines, and S.-\S handling the 
Caravelles and the Douglas DC-8s and 
15C-7Cs which botli lines have bought. 

Tlius both airlines will enter tlicir jet 
eras with common fleets and a conv- 
plemcnlary route structure that will see 
tlic shorfer-range Caravelles on internal 
European runs, while the Convaits take 
over the medium-range routes to the 
Middle and Far East and South 


America. Douglas DC-8s will liamllc the 
North Atlantic routes, and there is 
some teclinical belief that tlic Convait.v 
could be used as backups for that route 
because of their calculated ability to 
make tlic Shaunoiv-Nevv York leg non- 
stop during the winter months, the 
governing condition for Atlantic flights. 

Both airlines will be operating air- 
planes with identical inteiiors and cock- 
pits. 'I’hcy will be able to effect econo- 
mies in spares orders and liandling. in 
maintenance and overhaul, in mechanic 
training and tooling, tliat would not be 
possible if tlie two operators were to buy 
and operate their fleets separately. 
European Impact 

Observers here believe the Swissair- 
SAS cooperation is going to have tre- 
mendous impact on otficr European 
carriCTS. llie terms of the agreement 
work out to the financial advantage of 
both airlines, in a time when cverv op- 
erator has become incre-.isinglv cost- 
conscious and is looking for ways to 
save cverv possible cent. 

Paradoxically, this is the first time 
Swissair has bought an airplane which 
liad a higher cost per ton-mile than 
some of its competitors, one parameter 
where the Convair 880 suffered bv com- 
parison. Tlic deciding economic factor 
was the low number of passengers re- 
quired to break even on operating costs. 

For a typical route of 2.500 naut. mi., 
55 passengers out of the 85 paying ca- 
pacitv of the Swi.ssair Convairs arc 
enough to make the break-even point, 
'f'he calculations arc based on an as- 
sumption of 10 cents per passenger-nau- 
tical mile as income, which is conserva- 


tive on the Far East routes, not 
consen-ative on the South American 
runs but a reasonable average. .Air 
I'ran.vport .\ssn. cost foniiulas were used 
in tlie study, inodifictl for 10 year de- 
preciation of the aircraft and assuming 
5055 engine spares. For the very short 
range of 250 naut. mi.. Convair shows 
a hreak-even number of passengers at 
about 50. 

Particular model bought by Swissair 
is the Convair 880-25. engineering 
model 31, which is the long-range over- 
all version of the plane. Identical speci- 
fications control tlie layout of the 
airplanes destined for both operators. 
Interior seating will provide space for 30 
first-class passengers and 56 scats of eco- 
nomy class configuration, five abreast 
and at 3-f-in. pitch. Swissair will block 
one of tile econoiin scats for an extra 
cabin attendant, making total space 
for 85 fare-paying p.isscugers. 

Four lounge scats will be provided 
in the first-class cabin, for a total of 90 
seats in the airplane. Swissair does not 
plan to sell these scats even though they 
are stressed fot passenger handling. 

Specification data for the Swissair 
Convairs shows a ramp weight of 204,- 
000 lb., a takeoff weight of 203,400 lb., 
a landing weight of 155,000 lb. and a 
zero fuel weight of 126,000 lb. Mami- 
factiitcr's weight empty is 90.029 lb.. 
operator's weight empty is 96,000 lh„ 
lately due to galley equipment and 
stores. Fuel capacity is 92.900 lb. 

Airplane will have leading-edge slats 
for improved short-field petfomiancc. 
will be first Convaits so eqiiippcd. 

Convait quotes a Mach 0.8 criiive 
speed at 35,000 ft, for the airplane. 
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GREATER PROFIT POTENTIAL 
FOR SHORT-SECTOR, 
HIGH-FREQUENCY ROUTES 



Lew operaling costs... best of any postwar aircraft in this category . . . 
designed for low break-even load factors on local service operations. 
Proved popularity — big copacity... Viscounts have boosted load factors 
an average of 35'o worldwide . . . new plane will accommodate 54 to 65 
passengers with ample baggage and mail space, 

Dependable, economical Rolls-Royce power... four Rolls-Royce Dart 
506 jet-props . . . unsurpassed for economy, ease of maintenance, length 
of overhaul cycle (TCA reports 1900 hours, test engines to 2000) . . . 
300 mph at 10,000'. 

Fast intermediate servicing and terminal turn-around . . . can operate 
up to five 100-mile sectors without refueling and with a minimum of 
ground handling , . . integral, hydraulically-operated stairs . . . safe, simul- 
taneous on-and-off loading of passengers on left, freight on right. 

Jet Age growth for local service carriers and the areas they serve . . • 
faster schedules and modem jet-prop equipment mean new business 
traffic and accelerated growth . . . size of Local Service Viscount is 
adequate to absorb future payload increases. 

For informalion, eonloet: Chrlxlopher Clariaon, U.S. 
represenlalire, 10 Hockefellcr Plaza, New York 20, N.Y. 

NEWEST FROM THE WORLD LEADER IN JET-PROP AIRCRAFT . . . 



Poweneo BY FOUR R0LLS-R0YC2 DART 
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U. S. Demonstrates DME-T Advantages 


By Philip J. FGass 

Indianapolis-Uscfiilncss of tlistancc 
iiu.asvirin| cquipineiit-Tacan (DMK-T) 
in combination with VOR to provide 
imiTC precise navigation and mure etfcc- 
li\e traffic control was dcnumstralcd 
here in tire ait and on the ground for 
reprcscntati'cs of 30 member nations 
of file International Cisil Aviation 
Organi/otioii. 

Demonstrations wcic part of a foiir- 
dav U. S. svmposiimi intended to ac- 
quaint ICAO members with VOR- 
DME-T and to gain support for the 
svstem wliich the U. S- will propose 
as the international standard short- 
range nar igation aid at next Kebruary's 
ICAO meeting in Montreal (AW Oct. 
6. p, 45), 

U.S. Position Clarified 

The svmposiura appeared to base 
clarified the U. S. position on short- 
range navigation aids for many ICAO 
representatives. Uncertainties had been 
raised as the result of several years of 
internal controversy here between civil 
DME and Tacan compatible distance 
measuring equipment (DME-T) and 
because of the lack of a well-defined 
U.S. position at last fall’s Sixth Com- 
munications Division ICAO meeting in 
Montreal. 

U. S. seeks the continuation of VOR 
as ail international standard, extension 
of its use to en route as well as terminal 
areas and the substitution of DME-T 
ft>r the older civil D'ME adopted by 
IC.\0 in 1951. 

In a statement which evoked favor- 
able comment from foreign visitors. 
Civil Aeronautics Administrator Janies 
T. Pvlc said the U. S. docs not expect 
other nations to install VOR-DEM-T 
facilities “beyond tho.se required to 
discharge that nation’s self-assumed obli- 
gation to furnisli air navigation service.” 

'fliis “instali it oniv if you need it" 
philosophy appeared to make friends, if 
not converts, for the U. S. position. 

Questions raised by United Kingdom 
representatives during the syniposimn 
indicate the lack tlic British .ire likely 
to use at next Februarv ’s IC.AO meeting 
in their efforts to establish Dccca as 
an international standard. 

Tlic Britisli arc expected to direct 
tlieir opposition priniarilv at the adop- 
tion of DME-T rather than VOR which 
aiteady is lieavily implemented by many 
ICAO nations and airlines. Several 
hundred V'ORs arc already iiisttillcd 
outside the U. S., approximately 600 
are already planned. 

Britisli will claim that acenraev of 
VOR-DME-T is not adequate to pro- 
vide parallel routes with lateral separa- 
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tion in high density areas such as 
London; that tlic more acciirarc, liypcr- 
bolic Dccca svstcin is required. U. S. 
will emphasize that many U. S. aiqiorts 
alrcadv are iiandling considerably mote 
operations per day than London using 
oniv \'OR; that the addition of DME-T 
will greatly increase traffic ci|)acitv by 
reducing longitudinal aircraft separation 
now required and by providing many 
more lioiding fixes outside tlic terminal 

Britain will stress the inherent com- 
patibility and casv transition from short- 
range to long-range navigation aids if 
Dccca i.s used for the former and a 
sister-system, known as Dcctra. now in 
trial use over the North .Atlantic, is 
employed for the latter. Although the 
U. S. has not disclosed its official posi- 
tion on long-range navigation aids, it 
is expected to lean heavilv upon self- 
contained Doppler radar systems. 

On the subject of casv transition and 
compatibility, the U. S. will emphasize 
the fact that transition from en route 
short-range navigation aid to instrument 
approach aid favors VOR-DME-T be- 
cause airliners can use VOR receivers 
for instnmient approaches since ITS 
is widely used around the world, in- 
cluding the United Kingdom. Addition 
of a low-power DME-'T at an airport, 
providiog tiie pilot with a continuous 
indication of liis distance from touch- 
down. will greatlv case problem of 
instrument approach with high-speed 
jets, the U. S. vvMI emphasize. 

Tile United Kingdom, which plans 
to use airborne Doppler radar in con- 
junction vvitii Dcctra for long-range 
navigation, questioned whether the use 
of such a self-contained navigation aid 
docs not eliminate the need for 
DME-T for international carriers. In 
answer. Air Transport Assn's Milton 
Arnold said U. S- airlines are now 
studying and evaluating tiie rciation- 
ship of DME-T and Doppicr radar and 
conceded that a self-contained naviga- 
tion aid ’‘niiglit decrease the need for 
DME-’I’.” 

In an effort to csfahlisli that eom- 
iiiued use of iioth Dccca and A'OR is 
feasible. Wing Coinmimder II. I. 
Wood of Britain’s Ministrv of Trans- 
port and Civil Aviation asked whether 
U.S. military aircraft would he per- 
mitted to fly the federal airvvavs if tliev 
used navigation devices other than 
Vortac. In reply. D. D. Thomas, di- 
rector of CA.A’s Office of Air Traffic 
Control, said thev would, providing thev 
could fly the same tracks as dvil-niili- 
taiy aircraft emploving Vortac. 

Visitors also commented favorably 
on the pictorial tvpe presentation em- 
ployed by Dccca and showed consider- 


able interest in sevtrai experimental 
pictorial-hpe di.splavs developed some 
vears ago under C,-\.A sponsorship for 
use with VOR-DME-I', 

CA\ officials emphasized tliiit tiie 
present state of the avionic art would 
pennit design of considerably smaller 
pictorial displav-s by U.S. manufacturers 
if visa interest vv-arranted; that VOR- 
DME-'l' was cqiialiv ada])table to citlicr 
pictorial or |)rcscnt svmbolic (cross- 
poiiitcrl tvpe displav. (The report tiiat 
Britain i.s developing a cross-pointer 
tvpe indicator for use with Dccca sug- 
gests that both tspes of displays liave 
their advocates.) 

Two significant new developments 
in VOR and DME-T ground stations 
were unveiled at CA.A’s Tcchnic.il De- 
velopment Center during the sympo- 

• “Doppler” VOR, wliich employs 
new technique tiiat greatly improves 
accuracy of grtiund station at .sites witli 
moimtiiinous. wooded terrain but re- 
quires 11(1 change in airborne A'OR 
leceivcrs. Initial tests at Charleston. 
S. C. in adverse terrain showed that 
the new tccliniquc reduced V(^R sta- 
tion errors to one seventh its previous 
value, to provide an over-all system 
error of 0.9 deg. Even better acciiracv- 
appears likely with refinement of the 
new technique. CAA says. 

• Small, low-cost DME-'T station, which 
includes dual equipment and provisions 
for automatic cluingcovcr from one 
transmitter to tiie other in event of 
failure, is expected to sell for less than 
S20.000 in production quantities of 
around 200 units. The station, origi- 
naliy developed by International Tele- 
phone & Telegraph Co. for use on 
Navy submarines. Can deliver 12 tw. 
when operating as a DME-T. or If kw. 
when o|>crating as a full Tacan which 
provides licaring and dist.mcc informa- 
tion. New DME-T' is small enough to 
be installed in an existing VOR station. 
Manufacturer's Displays 

Sviiiposiimi visitors spent consider- 
able time examining a varictv of air- 
line. privatc-flycr \'OR-DME-T and 
military Tacan sets displayed by more 
than a dozen avionic manufacturers in 
a C.AA hangar. Visitors a|ipeared to lie 
impressed by the miniaturized constnic- 
tion, much of it transistorized, and tlic 
qualitv of |)riv-ate flvet equipment. 

One representative, whose country 
leans toward Dccca, told Avi.vnos 
Wksk that he was impressed by the 
amount of government and indnsfrv 
effort that appareiitiy had gone into 
development and implementation of 
VOR-DME-T for all segments of avia- 
tion. 
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AIRLINE OBSERVER 

►Watch for Northeast Airlines to announce that its offices in Washington 
-where James W. Austin, president, and Nelson B. I’r)', vice president of 
sales, and other sales offieials arc now headquartered— will be elosed and 
moved to New York Cit>'. 

► Federal Aviation Agency will provide a total of 15,000 new jobs during 
1959. Size of tlic agency, once it is fully imploiucnted, is planned at 40,000 
l>crsons. 

►Russian fl-18 Moskva turboprop transports, originally scheduled to go 
into airline service ses eral months ago, are King used for regular cargo flights 
between Moscow and Sr’crdlorsk in western Siberia. Tire 880-mi. route is 
considered a short stage run by western obsersers for an aircraft rated with 
a nonstop range of 3,100 mi. 

► Introduction on July 1 of positive control of aircraft on one transconti- 
nental airway at altitudes between 17,000 ft. and 22,000 ft, coupled with 
positive control of all aircraft above 24,000 ft., has resulted in an average of 
22,400 Il'R operations each dav. This is an increase of 5.000 IFR flights 
daily since July 1. Airlines report satisfaction with the system and say no 
unusual delays have occuned since jMsitive control was introduced, 

► Post Office Department this mouth began weekly payments for air mail 
sen-ices to domestic airlines. Althcmgli carriers presently receive mail pay on 
a monthly basis, three years ago periods of six months to two years had 
elapsed before 6nal payment was made by the Post Office. 

► Railway Express Agency’s application to serve as an international ait 
freight forwarder has been deni^ by the Civil Aeronautics Board as “not 
in the public interest." In its decision, the Board noted that the request 
would hare been disapproved in any event since Railway Express is wholly 
owned by the railroarU and thus owes a primary loyalty to the railroads. 

► Civil Aeronautics Administration h.is awarded a SI 5.6 million contract to 
l-'cdcral Telephone and Radio Co. for the purchase of components for 196 
complete Vortae ground stations. New equipment consists of dual trans- 
ponder beacons, test monitor and control equipment and an antenna for 
each Vortae station. Contract brings total of stations to be equipped with 
the Vortae components to 328. 

►American Airlines plans to Ix^in Boeing 707 jet transport service between 
New York and Los Angeles on Jan. 11. New York-San Francisco service 
throii|h Chicago will start Jan. 25 and by mid-summer Dallas, Boston, 
Baltimorc-Washington (Friendship Airport) will have 707 schedules. 

►Czechoslovak Airlines has announced plans to begin experimental heli- 
copter feeder service in 1960. Tlic aircraft will deliver passengers from re- 
mote points "to the central transportation network.” Czechoslovakia already 
lias a miniber of large. Russian \Ii-4 helicopters that could be used for the 


► Aloha Airline of Hawaii lias signed a contract to buy three Faiccliild 
F-27 turboprop trans|>orts with an option to purchase an additional two in 
I960, The airline plans to use the Federal Equipment Loan Guarantees Act 
to help obtain long-term flnaiiciiig for the planes, lit addition, the company 
plans to reduce the par value of the 930,000 shares of stock outstanding 
from SI per share to 25 cents. Tliis will be followed by the issuance of 
4 million shares of preferred stock, 6% non-enmulativc, convertible to com- 
mon stock at 25 cents per share. 

► Civil Aeronautics Administration has now putdiased 20 French developed 
.scan conversion systems to provide television type radar displays for air traffic 
controllers. First delivery of the et^uipinent will be completed within 90 
days, and the three first systems will be installed at New York IdlcvviUl, 
M'ashington National and Chicago Midway. Intercontinental Electronics 
Corp. is the supplier. 


SHORTLINES 


► Allegheny Airlines reports 60.8 mil- 
lion passenger miles for September, the 
heaviest September figure in the com- 

g any’s history. The airline carried 602.- 
00 lb. of cargo, including air express 
and air freight, for a 30% gain over 
September, 1957. 

► Chicago Helicopter Airways carried 
11,579 passengers during September, 
a 60.3% increase over the 7,223 pas- 
sengers flown during the s.ime period 
of 1957. 

► KLM Roj-al Dutch Airlines will be- 
gin new twice weekly serv ice to Tripoli. 
Libya, from Amsterdam using Vickers 
Viscount .803 aircraft. 'Ihc nav serv- 
ice. vvhich begins on Nov. I, will con- 
nect with fliglits from New York and 
Hou.vton at Amsterdam. KLM also is 
picking im imtions on three more 
Douglas DC-7C airliners to be de- 
livered before the end of 1958. 

► Piedmont Airlines has rca'ived two 
of its Fairchild F-27 aircraft on order 
and plans to put them into service bv 
mid-November. The carrier has orders 
for eight of the turboprop transports. 

► Resort Airlines has received an cx- 
tention of the time limit to begin 
Venice to the Florida-Caribbean area 
from the Civil Aeronautics Board. 
Scheduled to Ivegin service in Scii- 
tember. Resort may now rcscliedulc 
it for July 1. 

►Trans-Canada Air Lines is re-intro- 
ducing its emigrant and familv fare 
plans on Oct. 1 5. Fares will continue 
through March 31. Tlie low-cost 
emigrant fare between London and 
Montreal is S173.90 economy as com- 
pared with the regular economy fare 
of S247. TCA, which will offer a total 
of 10 flights a week across the At- 
lantic during the period, has scheduled 
a family fare plan that will enable 
a familv with two children to save 
S450 oh an economy class Montrcal- 
London round trip. 

► United Air Lines has awarded con- 
tracts for 680 million g.il. of kerosene 
jet fuel to five U. S. oil companies. Tlic 
contracts varv in length from three 
years for Shell Oil. Standard Oil of 
Ohio and Standard Oil of California 
to four years for Phillips Petroleum 
and five vears for Esso Standard Oil. 
All contracts become effective Jan. I . 
United also has begun constrviction of 
a S475.000 jet engine test cell fa- 
cility at its maintenance base at San 
Francisco International .Mrport. ^^’c5t- 
ern Knapp F.nginecring Co., of San 
Francisco, is expected to complete the 
new building next June. 
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BRISTOL PROTEUS 

builds up overhaul life- 
now tops 1,600 hours 


46 


Never before has an aero-engIne proved 
its reliability so rapidly, so conclusively as 
the Bristol Proteus 705 turbo-prop. 

Tlic Proteus first entered airline service less than 18 
months ago. Yet already ila life between oveihniils 1ms 

prop’s meehanical excellence and exceptinnnl reliability. 

More power for less fuel. Piirtber, the Proteus is 
the most powerful turbo-prop in coiiiiiieix'ial opemtion. 
And it lias a lower specific fuel coasumptiun than any gas 
turbine in civil or military service. But development does 
not atop here. Thcic are now new versions — the 760 scries 
— designed to give even more power at an even lotcer 
specific fuel cotisumption. 

Flexible, efficient, quiet. The Proteus features the 
Bristol-pioneered free-turbine system. Tins system gives 


Rexibilily in elioiec of power ami pi-opellcr speed, produces 
reniarkable efiiciency over a wide range, and results in very 
luu' noise levels. 

Over 2 million miles a month in service. The 
Bristol Proteus powers the magnificent Bristol Britannia — 
currently setting new standards of fast, smooth comfort, 
and tiyiiig y-ell over 2 million miles a month on world-wide 


Bristol 



Siddeley 



SPACE TECHNOLOGY 



COMPARATIVE size of present (left) znd future (right) hvpcrtheimal tiiuueU is illustmtcd here. Material ablation rate is studied (left) in 
a IQO kw, plasma fet pilot model Uyperthermal tunnel. Unit can generate Mach 3 jets at stagnation temperatures up to I2,0Q0F. Jet 
diarneter is about i in. Vacuum chamber (right) is for a neu' 1,000 ku*. hvpcrthemial tumicl being erected at Plasmadvne for Army Bah 
lislic Missile Agency' high tcmperahiie research prograni. This Inpeithcmial tunnel uill have a plasma jet -I in. in dianietcr. 


Giannini Plasmadyne Studies Plasma Jet 


Bv Irving Stone 

Santa Ana. Calif.— Krontiers of high- 
temperature physics are being adsaiiced 
liete by Ciannini Plasmadyne Corp.'s 
science specialists accumulating basic 
and ap|)lied tesc'arcli dabi in plasma jet 
phenomena to unravel critical problems 
associated with spiicc teclinoiogy. 

Plasma is a neutral mixture of ions, 
electrons and some neutral atoms. Mix- 
ture recurs at temperahires above 10,- 
0001'’, depending on the specific gas 
used. 

General Elcctiic Co. (.Wk' Julv 1-1, 
p. 71) and Thermal Dynamics Cor]>. ate 
two other compiiiiits working in the 
plasma jet field. 


Characteristics of plasma jet indicate 
a large potential as a space vehicle pro- 
pulsion unit, high-tcmpcrature high- 
vclocitv tmmcl tool, and a device for 
creating new combinations of materials 
lo withstand extreme operating condi- 
Hons of re-entn' vchicle-s. 

.I’lasinadvne's research is carried out 
in these laboratories: 

• .Aerodynamics and [rcopiilsiou. Km- 
phasis is being placed on technologies 
of plasma jet propulsion units and their 

f lower sources and svstems anahses of 
lolli propulsion devices .ind power 
sources for specific space missions. 

• Magnetohydrodynamics (AW Mai’ 
12. p. 4S) and higli energy physics. 

• Materials teclinoiogy. 


• Llppei atmospheie instnmientation. 
This kbotaton activity does not use 
t)ie plasma jet as a research tool hut is 
ccmccmcd with the study of envirrm- 
mvnlal phenomena in the high layers 
of the atmosphere, wlictc space traffic 
will lx; encountered. Many of these 
Lboiatory studies arc in fields where 
comparable free-flight experiments so 
far have vielded onlv a limited amount 
of information. A'atioiis phases of Plus- 
madyiic's research and development 
work are supported bv Army Ballistic 
Mis.vile .Agency and Air Research and 
Development Command in.sta Ha lions 
comprising Air Vorct Office of Scien- 
tific Research's Directorate ol .Advanced 
Studies, Wright .-Air Dcvclopmeiil Ceil- 
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FIBERCLAS-MJCARTA cone (left) is shown at simulated re-entry condition in Giannini Plasmadyne Corp.'s hvpeithermal plasma jet tan- 
ncl In Santa Ana, Calif. A shock wave is visible as heated glass melts and flows back. At right, a copper wedge in the test section of the 
plasma jet hypertbcrmal tunnel produces shock waves visible in direct luminosity. The tunnel is operating ot Mach 2.4. Stagnation tempera- 
ture uf the plasma jet is a|i|iTO\imately 12.000F. Plasma is a neutral iiiixtiirc containing ions, electrons and some neutral atoms. 


Applications 

ter and Rome Air Development Center. 
W'hile Plasmadvnc's plasma jet equip- 
ment originally was developed for its 
own research program, the company 
recognized the need in the general re- 
scutch and industrial fields for a high- 
energy-density heat source, such as the 
plasma jet, wliicli could be operated 
continuously with high unifoimitv of 
test results and bypass the inherent dis- 
advantages of the carbon-arc image fur- 
nace and solar furnace. It developed the 
"Plasmatron" as a research tool for 
industry segments, government agencies, 
imiversities and institutes. 

'Diis equipment embraces four gen- 
ital categories: 

• General plasma jet research unit. 

• Research unit with .vpr.iv attachment 
for depositing material. 


• Wind timncl incorporating plasma 
jet. 

• .Materials test chamber embadving 
plasma jet. 

W'ith tlie plasiiu jet, temperatures up 
to 25.000F (14,500K) can be attained 
on a continuous basis, as well as power 
densities of 250kw. sq. cm. Plasmatron 
equipment prices range from 54.500 
up. depending on the power rating of 
the plasma jet system. 

Organizations which have purchased 
plasmatron units include: 

• Aircraft Nuclear Propulsion Division, 
General Klectric Co- 

• A. O. Smith Corp. 

• Aro Inc. 

• American Cvanamid Co. 

• Bendix Products Division, Bendix 
Aviation Corp. 

• Boeing Airplane Co. 

• Cambridge Research Center, .Air Re- 
search and Development Command. 


• Convaic San Diego Division, General 
Dviiamics Corp. 

• Douglas Aircraft Co. 

■ Esso Standard Oil Co. (lal.). 

• Kirtlaiid Ait Force Base. 

• National Advlsorv Committee for 
Aeronautics, .Ames Laboratory. 

• Norton Co. 

• Ovveiis-Corniug FThcrglas Co. 

• Rice Institute. 

• Sandra Corp. 

• Standard Oil Co. of Ohio. 

• Stanford Research Institute. 

• University of California. 

• University of Dayton. 

General fields of reseat’ch interest for 
using this equipment iitcludc electric 
propulsion research, aerodynamic test- 
ing under high Mach number condi- 
tions, heat transfer, materials testing 
and research, high-tempcraturc spray- 
ing. material cutting, melting and weld- 
ing. S|)ettroscopic work, high-tempera- 



BASIC device designed for use In both liigb temperature plasma jet and propulsion studies is shown in Giamiini schematic drawing at left. 
,Vn cicctrodelcss magncto-planna device is in the center. .A coaxial inagncto-plasma device that ntili/es electrodes is shown at right. 
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Hedstone Ground Handlings Equipment 
Is Fruehauf -Designed and Fruehauf-Built 


Three-Part Redstone Transporter 
And Container Acts Assembly Guide 
At Firing Site 

Among the many missiles for which Fruehauf has 
developed ground handling equipment either as 
prime or suD-contractor is the Army Redstone. 

Typical of the handling problems which Fruehauf 
engineers are experienced in solving, the Redstone is 
so designed that it must be transported in three 
sections, yet requires protection against shock en 
route via any travel system, and has to be assembled 


at launching site. The Fruehauf-designed Redstone 
transporter and container unit.s assist in doing the 
entire job with maximum rapidity and minimum 
expense. 

Among other important missile projects in which 
Fruehauf ground handling know-how has made 
important design or manufacturing contributions 
are; Nike Ajax and Hercules, Genie, Thor, Regulus I 
and II, Matador, Bomarc, Atlas, Titan, Corporal, 
Hawk, Polaris, Sergeant, and Jupiter, 

Consult Fruehauf at any time for complete 
research, de-sign, and manufacturing facilities for 
any ground handling problem concerning missiles, 
equipment shelters, or weapons systems. 


Write today for free 
copies of "Fruehauf 
Is First" . . . a series 
of booklets illitstratiitg 
Fruehauf's missile 
handling experience 
and engineering and 
research facilities. 




tiirc chemistry and gener.il higli-tcni- 
|KTiitiirc researcli, 

Plasniadyne's Aetodjnamic and Pro- 
pulsion Laboratory is intensi\ely push- 
ing these activities: 

• Study and development of acrodv- 
namic test dev ices such as wind tunnels 
incotpotatiiig tlic plasma jet. This in- 
volves simuhtion of liigh-tcmperature 
fliglit conditions on scale models. Pilot- 
scale liypertlrermal wind tunnel already 
lias been developed and is being refined, 
and plasma jet calibrated, I’unnel op- 
erates in the 100-kw, range, .At a true 
(et Mach number of 2.5, it has a free 
jet diameter of about 1 in. Stagnation 
enthalpy is up to about 10,000 Btu/lb. 
of air. eotrespondiitg to flight speeds of 
about 22.000 ft. per sec. This research 
tool creates, in the laboratory , body sur- 
face conditions coinpatabic witli those 
111 free flight. It is being used to study 
re-cntiv atilation and for meiisiircnient 
c'f transport properties and other cliat- 
aetcristics of gases. Also being clicckcd 
aie the present physical limitations of 
simulating cettmn extreme higli-tem- 
pcniture, high-density fliglit conditions 
in n plasma jet or any conliimmisly op- 
erating limnels, Opcr.ition of tlie plasnra 
jet tunnel spans a time yxiriod tanging 
fiom seconds to minutes, equivalent to 
re-entry conditions, as compiircd with 
millisecond tunnel types sucli as shock 
tuircs. Being puslicd to completion is a 
1. 000 kw. {one megawatt) tunnel, being 
advanced as another stepping stone in 
the development of Irigh-tcmpciatiire 
a|iupment for aerodynamic and |rro- 
jrulsion studies- It is expected tiiat 
within the next few years, military re- 
search and development requirements 
will call tor test jets of five to 10 mega- 
watt capacity,. Tile 1,000-kw, tunnel’s 
continuous rating will permit nsc of 
even higher power levels for short dura- 


tion tuns. Hie facilitv will have several 
noazles vvitli jet diameters of -t to 6 in. 
for very high heat flux rates (steep re- 
entry simulation), and niucli larger jet 
sizes at higher Mach numbers and 
lower gas densities, for simulation of 
liigh altitude flight. Tunnel will in- 
corporate a ?5,000-gal. vacuum tank 
and v.iaiuin pumps vvitli 6.000 cfni.. dis- 
placement at 0,1 mm. Hg. pressure. 
High-pressure air supply is to be added 
in the neat future. Rectifiers can be 
connected to give highly regulated direct 
current at 0 to 20,000 amp. and 50 to 

1.000 v. 

• Transport properties (heat transfer, 
electiieal conductivitv, diffusion coefB- 
cients, etc.) of gases and other charac- 
teristics such as relaxation times and 


recombination rates at liigli tempera- 
tures. Ihis is both a theoretical and ex- 
perimental study, targeted to produce a 
clear understanding of re-entry condi- 
tions- Experiments utilize air, nitrogen 
and argon— air became it is a frec-fliglit 
medium and nitrogen because it will be 
encountered in space and has very sim- 
ilar properties to air, but is free of oxy- 
gen- 

Also. it Iras been found that nitro- 
gen is not inert at verv high temper- 
atures, especially in the dissociated state 
(N instead of N,)- 

Aigon is being used because it is 
tiulv inert, hcircc isolates the heat trans- 
fer from clicmical effects. Measiuc- 
inents of transport properties, as well 
as relaxation and recombination cates. 
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ROLLS-ROYCE DEVELOPMENTS 


Low specific fuei consumption of 
the Tyne Prop- Jet 

0-4 LBIT.E.H.P. HOUR 


The specific fuel consumption of the initial production 
Rolls-Royce Tyne prop-jet engines will be 0-405 
!b/t.e.h.p. hour cruising at 25,000 feet, 370 kt, ISA, a 
figure comparable with the most highly developed 
piston engines. 

Tynes scheduled for delivery in 1961 will have a speci- 
fic fuel consumption at 25,000 feet, 370 kt., ISA, 
cruising of 0-388 Ib/t.e.h.p. hour. 


—another technical advance in 

ROLLS-ROYCE 

GAS TURBINES 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
- MOTOR CARS • DIESEl AND GASOUNE ENGINES • ROCKET MOTORS ■ NUCLEAR PROPULSION 


ENGINES 


Typical Re.iiills of Thrust Experiments Using a 

Continuous Arc Plasma Jet 


ARGON 

HELIUM 

EClcctric power input, kw- 40 61 -46 

80 80 

Moss- flow rate, gi./sec 1.6 3.0 4.66 


Specific enthalpy, miliion Joules/kg... 14 10 4 

47 76 

nimst, Ncsytons (.224 lb.) 2.2 6.3 8.9 




input 55 .52 -41 

.75 ,66 

SpcciSc imjmUc, sec 140 214 195 

590 535 

Nozzle length, in none 1 1 

i none 


itill are in an initial stage, because tliese 
nieasutcments ate ^•er\• difficult and 
tctjiiirc, among other things, a precise, 
iinifomi and ven- accuratclv calibrated 
wind funnel jet, 

• Interaction butneen lii|li-lfmperaturc 
gas and hodv surface. 'Ibis invobes 
aerothcrmalchcmistrv and piirtlv pliy-si- 
cal processes. Tliis studs-, also a theo- 
retical and experiincntai insestigation, 
is expected to lead to undcnstanrling of 
ic-cntry body ablation bodies. Plasma- 
dyne already has conducted a substan- 
tial number of expctiinents on ablating 
bodies. ,\n iin\>ottant phenomenon iin. 
entered is tb.it starting with a blunt 

f ;raphite body in a high-tempemture 
ligli-density ait plasma jet. the body 


Pla.sinadviie Orj^anizalion 

Ciaiinini Flasmadync Corp. is an n- 

tiun cunhibnting to the ovcr-all fund of 
InoBlcdgc in the regime of high-tem- 
perature phtiiomena. to accelerate prog- 
ress in space technningy and related 

Compaiiv has expanded from a group 
of -40 |>eopic in March. 1958. to approxi- 
mately 90 personnel presently. 

Originally formed os Giannini Re- 

tivated in April. 1956, later changed its 
name to Giannini Plasniadsne Corp. 
Some key personnel iiichide; 

• G. M. Giannini, president. 

• R. H. Goodm'n, vice president, gen- 
eral manager. 


• A. C. Dueati. yicc president, dcvelop- 



o Dr, R, D. Bnhier. manager. Aerody- 
namics Propulsion Laboratory. 

• Dr. R. 5\’aniek. manager, and 
Dr. V. H. Blackman, Dr. P. G. Thiene. 
and Dr. H. G. Lous, Magnetnhydrody- 

• H. C. Sullir^, manager, Materials 
Technology Laboratory. 

• D. G. Van Omuin, manager, Upper 
Atmosphere Instrument Laboratory. 

• S. H. Brown, manager. Manufacturing 
and Product Engineering. 


sublimes into a nccdle-sharp conical 
cuiifiguration instead of hetming its 
blunt shape while ablating, 'Ine sliarp 
conical shape is rchiincd as the body 
continues to ablate, so that it remains 
a stable configuration. This could be 
an important consideration in re-entn- 
bodies, particularly in sehicles with 
wings, whc-tc drag would be very mate- 
riallr reduced through sticccssis-e sharp- 
ening action on the leading edge. On 
the other hand, the effect of the result- 
ing sharp lending edge could be dis- 
adsantagcou.s for low-speed lift, as in the 
landing phase of a winged sehicle. The 
same phenomenon of ablation progress 
from blunt to pointed configuration also 
lias been found to occur in an inert gas 
jet. Init the ablation rate is roughly 
20 times slower. Graphite ablation 
process in air is one csantplc of aero- 
thcimalchemistrv because of the oxida- 
tion (burning) insolvcd in tire bmmd- 
arv laser. In inert gas the result is a 
purely physical phenomenon— transition 
from solid st.itc to vapor (sublimation). 
The argon experiments ate the simplest 
to compare with theory, and also lay 
Ihe foundation for the nnich more 
complicated case of using air as the 
finid medium. 

• Acroniagnetic phenomena. Tins in- 
volves interaction between ionized gas 
and magnetic fields. Possible applica- 
tion of information accumulated in this 
study might result in tire ability to 
cliangc the ratio 1>ctwcen drag and heat 
transfer of a rc-entn- bods- by changing 
the sliock »-,i\e configuration and/or 
boundats- layer s-clocity profile, to re- 
duce heat transfer. Also, acromagnetics 
might possibly be utilized to produce 
lift on a body. Another possible poten- 
tial is the comersion of kinetic energy 
of the oncoming air into electrical cur- 
rent for auxilian- power. Tlicoreticallv. 
tins comersion eien migiu be used to 
accomplish change of ratio between 
drag and heat transfer of a tc-entrv bodv 
and production of lift, by magnetic 
means. Aeromagnetic studies also may- 
lead to tlie production and acceleration 
of a plasma bv electromagnetic means. 
Plasinadyne lias conducted preliminary 
experiments on interaction between 



PERMANENT 
MAGNET ALTERNATORS 
AND INVERTERS 


EitrtmE Reliability • High EltIclency 

Static Vollate Retulatloa • High Spied 
The superior advantages of Pesco produced 
permenent magnet alternators and Inverters 
are responsible for their use in many of the 
major missiles and supersonic aircraft. By 
utilizing a radial air gap permanent magnet 
rotating field, all brushes and slip rings are 
eliminated, Nius reducing radio interference 
and explosion danger. Present models range 
in size from 25 VA to 12 KVA output at speeds 
of 3000 to 48,000 R.P.M, Pesco’s creative 
research, engineering and production group 
offer a completely integrated facility for 
your power supply needs. Please write for 
full technical data to 



WESTERN BRANCH 


Borg-WarnerCorpciation 
3310 Vanowen Street 
Burbank, California 
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No other missile test 
lab con do all the 
things we can do 


MtSSILE DEVELOPMENT DIVISION 

North American Aviation, Inc. 


Take our 100-fool lest tower. With it we can 
simulate the pressure and aerodynamic loadings 
that occur during the actual launching und flight 

This is just one of the many specialized facil- 
ities and tools that we have built up in the last 
ten years. During this dectidc— because of our 
complete rcspon.sibiliiy for the development of 
a major weapon system — we have also piled up 
a wealth of e.vperience in many related fields. 

The upshot of this is that we can handle any 
project from far-out basic research to sialic and 
dynamic testing of complete airframes. 

For example, we can simulate aerodynamic 
healing and loading at the same lime.. .on a 
complete wing or a large section of fuselage. 
We re old hands at applying heat gradients from 
leading to trailing edge and spanwisc. And we 
arc equipped to compute temperature differen- 
tials. and to predict specific area temperatures. 

We're completely qualified to work with any 
kind of metals or nonmeials; materials and 
processes; electrical, hydraulic and pneumatic 
components and systems; structures; reliability; 
environmental testing (including re-entry); and 

Now we'd like to solve your problems. The 
tougher the better. 

Please write to E. R. Schenkd, Missile Divi- 
sion Test Lab Manager. North American Avia- 
tion, 12214 Lakewood Blvd., Downey, Calif. 
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ONE OF THESE 4 >’ACIFIC 

Accelerometers 


CAN PROVIDE RELIABLE ACCELERATION 
MEASOREMENT FOR YOUR OWN NEEDS! 




GRAPHITE rods of ] in. dia. arc shown bc- 

right) abbtlon tests in a pbsma jet livpcr. 
thiTcitHl hinnci using air about 12.000F for 

Slimed by most other nutciiuls shidied. 
strong (pulsedl inagnctic field and the 
argon pfasnui jet. 

• Study and dcidojsinciit of projiulsiim 
components, in tire field of power 
sources. Plasinadviie is looking at basic 
plivsieal |jrinciplcs nliicli might Ise used 
to gcncr.itc ciectricih'. 'nicsc include 
fission, fusion, chemical and niccliani- 
tul processes, as well as various types of 
radiation and iiigli energv particles in 
s|xicc as external power sources. Over- 
all optimization of electrical propul- 
sion systems applied to space flight mis- 
sions are also being investigated. In 
tlicso studies hvpotlieticai simplified 
missions are created, siicli as a trip from 
earth orbit to and around the inomi and 
return. Object of the studies is to find 
the optimum specific iuipul.se range and. 
eventuallv, the optimum propulsion 
svstem for these tvpicai missions. 
Planet, Satellite Trips 
In addition to lunar missions, ncar- 
planct trips and eartli .satellite niis.sions 
■ire being studied- Analyses include 
variations in powctplant specific weight, 
sttuctural weight, shielding require- 
ments and vehicle size. Result is an 
optimum specific impulse for each 


Four basic Pacific Accelerometer types - already designed 
and developed — can be used to meet practically any accelera- 
tion measurement requirement! Send for complete data sheets! 


1 HIGH ACCURACY POT 

1 Single or dual potentiometer 

plek-off and/or switches . . . 
automatic caging mechanism. 
A unique torsion-bar suspen- 
sion and restraining system 
provides very low hysteresis 
with exceptionally rugged, long 
life. Available in a wide variety 
of G ranges. semes aeea 



LIGHTWEIGHT, MINIATURE 

accelerometer combines a wide 
flexibility of design and per- 
formance characteristics with a 
proven, high production instru- 
ment. Poienliomeler pick-off .. . 
wide selection of G ranges with 
an operating range of 0— £ t C 

r 

1 HIGH ACCURACY AC OUTPUT 

linear accelerometer designed 
for high response systems 
1 1 requiring AC signal. This unit 

1 provides an accurate, large oul- 

' 1 pul AC signal while maintain- 

1 ing a high natural frequency 

1 and low cross talk. Tempera- 

1 lure compensated fluid damp- 

1 ing provides exceptional 

1 dynamic characteristics with- 

1 


gpih 

L 

NO CROSS TALK | 

due to uni-directional design 1 

this inslrumentmeasures ac- | 

eclemiion in one direction only, | 

and cannot produce any out- | 

put signal from cross accelcra- , 

tions. Pol pick-off . , , available 1 

in a choice of many G ranges. ! 


PACIFIC SCIENTIFIC CO. 

B 

lOS ANGELES • SAN FDANCISCO • SAN 
DIEGO • SEATTLE • AailNCTON. TEXAS 
MPaiSINtatlVES: 

AERO ENGINEERING CO. 
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Sweat” 


Here, in <i Utpe recortled inlervieic. 
Hprmou ~Fhb" Snlmon. one of 
Americo'n lop test pilots pix'es you 
his personnl experiences test Jlvinp 
the netc Lockheed Electrn: 

• "Wtifii »c uki' a pilot up for his 
first fiiglit. lie's most always surprised 
to find tlicrc ate no complicated s\s- 
teras on the Elcctra— it's as cas; to R> 
as a single engine plane — no su cat ! 

• "111' has sfuli'il clown and is finding 
how easy the Elcctra flics— I reach up 
and cut the fuel on nuinlxr one engine. 
They most always ask— 'Ilavc you 
feathered an enBiiic?' Yaw is vciymild 
even with a fuel failure. 11ic Ncgatiic 
Torque Ssstem takes over, lliis ])cr- 
mits less than about 650 pounds of 
drag as the propeller blade angle quick- 
!v goes to steep pitch. I almo.st the same 
as auto-feathcringl. 

• "III other airplanes we would then 
hai’C to go through nine different steps 
to clean up the cock|3it. Electric system 


off. engine oil off. cooling air to nacelle 
off. cooling air to generator off. fuel off. 
bleed valves off. fire extinguisher anned. 
feather the propeller Iroth manually 
and dcctricaliv. On the Elcctra— pull ! 
—and it’s all done. One lever docs all 
the work, 'llicn. I'll .iccidentally-like. 
reach up and cut number 2 enginc. 
They arc both out; wc'rc flying on 
number 2 and 4 engines— even then 
there’s no tendency for the pilot to 
work hard, no tendency to make wniiiE 
decisions, llicrc arc no complicatctl 
systems. One pull— wc'rc safe. 

ccnicd, we tal\c in the cockpit like we 
might in mv living room, .\ftcr6hours 
in the air. we're no more tired than 
after an hour in another airplane. 
\\'c'rc not ‘balls of snakes' when we 
get out. 

• ".U'lnally. olianging rjuns is the 
big factor in producing annoving noise, 
c have this problem licked from the 


start with Electra's Allison Prop-Jets. 
They turn at constant s|Kcd through- 
out the flight, which makes them 
unique, lb keep the airplane from be- 
ing a ground nuisance, we have a 
groimcT idle speed which cuts tlie en- 
gine noise to al)out one-half norm.il 
engine noise. 'Iherc is no ixipping nr 
backfiring at the terminal during 
engine .starts. 

• "At take-olT. the noise dissipates 
sliglitly as forward motion is attained. 
Abu taxi out to the runway. In the final 
turn into position, there's some in- 
crease as you g<i from ground idle to 
full rpm and the power comes on. 
The passengers won't hear any big 
noise increase. Release the hrakes, and 
the plane accelerates vcrv rapidlv . noise 
goes down Ijccaiisc of the motion. 

• "In fart, the lark of iioiso is deceiv- 
ing. At first, vou figure no noise... no 
power. But you cheek your air speed 
indicator and you sec you're doing 
100 knots! 

• "Our rlimhiiig >pn-.l is fairh high 
—210 knots is recommended airline 
climb out. Since there's no larticular 
problem around the airport, wc don't 
nave to pull it up in the air at high 
angles to get rid of noise. 




• "l.rlT say llirre’s a stark up to 
20.000 feet wheuwefilcourflightplan. 
A\'c might have to wait for sav 45 min- 
utes before take-off to get a 2d.000-foot 
cruise altitude. AA'ith the Electra we 
don’t have to wait on the ground until 
clearance can put us up at our desired 
cruise altitude. W’e can economicailv' 
fly to an intermediate destination at a 
minimum altitude. Sav at a four or five 
thousand foot slot. l1icn, with traffic 
lighter, we can climb out to a higher 
cruise altitude. 

• "Furl manugc-inrnt is no probk-iii, 
Electra has 4 engines. 4 tanks. Ibis fol- 
lows the simple fliglit station concept 
— to keep evcrvthing in the cockpit 
clean. Tlie take-off and landing weights 
arc close together. Abu can take-off, 
land at an cn route stop, have pas- 
sengers deplane, unload luggage and 
be on your way again in minutes. No 
refueling. 


• ••’S'r’re in thi- same riigine ronlig- 

uration from take-off through cruise, 
approach and landing. AAdien you want 
to go, push forward. W'hen you want 
to slow, pull back. No mixture con- 
trols. no prop rpm levers, no carl) heat 
controls. 


• "III lesting. we’ve made jet pene- 
iralion approaehes. clearing down 
4,000 feet per minute. In fact, we’ve 
let down from 25.000 feet to the deck 
in 6 minutes. Beautiful part of this is 
there’s no engine chilling, no wait tor 
temperatures to equaliae. 

• "Control response and power re- 
sponse on approach isveryprecise.A'en' 
easy applications of power put you back 
onto tlie glide slope. Tliere’s no surge 
of noise to annoy passengers with 
power changes. No need to build up 
rpms...no overshooting and then 
settling. Naturally, a pilot can do a 
much more precise job of flying with 



• "In a descent, the props act like dive 
brakes. We pull them back to idle, let- 
ting the plane down rapidlv-. Tliat’s 


vvliy the dive flaps on tlie original de- 
sign were later eliminated. \A'e can 
meet all specs and get all the perform- 
ance on the props alone, without a lot 
of complex niacliiiicry. 

overshoot the runway, Electra’s con- 
stant-speed engines enable you to 
apply take-off power right now. ..no 
steps ... no mov ing complex levers. All 
vou do with the tlirottre is to change 
the fuel opening. Fuel added is imme- 
diately converted to prop power. Tliese 
Allisons arc unique in this respect — 
we don’t need to develop engine rota- 
tional speed before obtaining pnwer. 
Tliis cuts power response delay to a 
minimum. You need power, yoii push 
forward. ..and get itl 



Test Pilot Salmon tries a room^ 
Elcctra jiassenger seat. Note the indi- 
vidual intercom overhead. 


• ".A bonus witli these Allison Prop- 
Jets: Immediately asyou push throttles 
forward, the props wash air over the 
wing. TAlis gives you an increase in air 
speed over the wing even before the 
airplane starts to accelerate! 

• "On touch down, if we’re in a htirrv, 
Electra can stop in about 900 feet. Wc 
put the props into fiat pitch, then re- 
verse. . .slowing the plane to around 
40. At this speed, reverse thrust is less 
effective, so you start to use vour 
brakes. Another bonus here is that re- 
verse jjrops quickly dissipate wing lift 
so yon get solid contact of flic tires 
on the runway. 

• "ll's always hcuuliful- A'ou fly this 
airplane, weighing 113,000 pounds, 
easy as a single place plane. 'T’his is a 
pretty broad statement, but I’ve flown 
all types. Electra has a different feel 
than others I’ve been in. The turbu- 
lence is not teal sharp but not vvishv- 
washyeithcr.It’snitherlifceasurfboard. 

• ’'Cork|)it visibility is way over what 
the specs call for. If ‘you can sec better, 
you do a better job.' It’s light and ain- 
and has a roomy feeling. "Abii can sit 
three across, which gives you six eyes 
to watch with. 


• "Iiisirunicrxs urc the same as on 
Ollier jels. Bii.sically they’re simple. 
Some turbo-props have trimmets and 
their engines are otherwise compli- 
cated. On the Electra wc don’t use any 
differential [xmer. 

•"Even if you lose all hvdraiilic power 
which is very unlikely with three 
puii^js, 2 sources of supph', 2 indc- 

ually. It’s work, but nothing dangerous 
about it- 

• "Elcctra is unique. It combines all 
the modern features a pilot appre- 
ciates. He's not going to feel he will 
have to wait around an airport for IMS- 
sengers to load and ba^age to get on. 
He will know when hes going to work 
and when he’s coming home. If you 
have a maintenance problem pull out 
a black box.putinanewoneandvoiTre 
on your wav. As for the propeller... 
some people who’ve yet to fh the 
Elcctra say a prop’s old-lashioned. But 
this airplane combines the best prop 
characteristics with a jet engine. Once 
you’ve flown it, vou know— the prop 
makes the plane.* 



"Once you’ve flown iu you know: The 
props make the plane.’' 


• A flier since 1931, when he began 
banistormiii| at i8, "Fish" Salmon 
fested the P-rs, B-17, fheConstc/lafion 
and Super Constellation, F-94, T-55; 
made the first flight on ramjet power; 
flew the first F-io4A Sfarfighter flight. 
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iiiU'iiiiii jiul M-t Ilf i)nnimcti;rs. W'ifli 

tills iiifomiatimi. pai Iciad-to-gross 
Height ratios are cstablislied. 

nasmadync also is stressing the stud; 
;ind dci'clopment of electrical tlmist 
generators. Among these arc the 
thermo plasma or arc jet; magneto plas- 
ma jet (electromagnetic accelerator); 
electro.static (pure ionic) source: and 
e.sotic methods for the \ery fat future, 
with characteristics of scry high spe- 
cific impulse and sen’ Ion’ thrust, sudi 
as the photon rocket and electromag- 
netic deflection of high energy particles 
--ucli as interstellar dust. 

Plasinadsnc is concentrating ou 
thermo plasma and magneto plasma 
propulsion because these are in the 
specific impulse range most likcl;' to 
hase practical application in tlic next 
10 vears- 

Thermo plasma scheme heats the 
gas by electrical discharge (either svith 
or uithout electrodes) to create the 
plasma. I'his is known as )ou1e or 
ohmic heating and uses the resistance 
of the gas for ht-ating. riiis licat or 
random energy is consorted into thrust 
in a more or less consentional expan- 
sion nozzle- Specific im|)uise is seen 
to be of the order of 500 to 2,500 sec. 
although 3 clear cut upper limit has 
not been established. 

DiflicuUi with the themio pla.sniu 
s'stem lies in the containment of the 


high-temperature gas and in the com cr- 
sion of gas random energy to directed 
energy. 'Phis invohes problems of ex- 
cessiic heat transfer to the containing 
scssci and. in p-irticnlar. to the expan- 
sion nozzle. It ap|)cars that, for the 
near future, the thermo plasma svstem 
probably will be limited to specific im- 
pulses considerably below 2.500 scc- 

A thermo plasma propulsion system 
is considered feasible now within the 
present state of development. Plasina- 
dvne scientists point out. In the lab- 
orators. the svstem can be operated 
for a matter of perhaps S to 10 min, 
Isnginceting proolems to extend this 
time to hours or weeks of reliable oper- 
ation. as for space missions, involves 
the main consideration of reducing cool- 
ing requirements, perlvaps by regenera- 
tive nietbods and design refinements. 
.Another big difficulty is extension of 
electrode life. 

In the magneto plasma system, the 
plasma first is created (by heat or elce- 
tricil field) then currents are produced 
in the gas and acted upon by a mag- 
netic field, which lias tlie effect of ae- 
cclerating tlvc plasma to high velocities. 
Specific impulses attainable here may 
be above 3.600 sec., but the upper limit 
Ijrcseiitly is unknown. 

Magneto plasma system avoids some 
of tlie difficulties of the tlicrmo plasma 
scheme, such as involved in the conver- 


sion from random (heat) energy to 
direeted-|)Jitide energy, since the pat- 
ticks are accelerated immediately in 
the )>roper direction by the magiietu 
field, eliminating the nozzle problem. 
Also, a magnetic field may be used to 
contain the plasma, thus minimizing 
the problem of hc-at transfer to the svv 
tern’s "walls.’’ 

With one or two exa’ptions magneto 
plasma svstems so fat conceived an 
practiealiv all pulsed tvpcs. which re- 
quire. usually, electrical energy storage 
in condensers and higli frequency 
svvitcliing. Tiiese factors involve vveiglil 
penalties and severe engineering proh- 
iems- Also, magneto pla.sma systems in- 
volve some Joule heating of tlie gas and 
this creates random energy wliicli 
usually is lost- Other problems looming 
include wall containment factors, and 
efficient recovery of energy stored in 
tlie magnetic fields. 

Kffort is being pusived to develop 
coiitiiiuous magneto plasma propulsots 
to attain a high ratio of dirccted-to- 
randoni energy in the gas. 'I’his refine- 
ment also would he especially useful in 
plasma type wind tunnels, for attain- 
ment of higher gas speeds, 

Plasmadync is placing equal empha- 
sis on refinement of the thermo plasma 
and magneto plasma systems as thrust 
generators. 

Plavmadv lie's Magnetnlivdrodvnamies 
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VALVE 


^ MAKER’S 
VALVE ^ 
MAKER 


Every day industry is liini- 
ing 10 Eckel, the small yolre 
specialists, Jor more and 
more of the miniature valves 
being incorporated into 
major control apparatus. 
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The PLANE 

Convair’s F-102A ‘‘DeKa Dag- 
ger” Air Force all-weather 
interceptor. The F-1 02A incor- 
porates both della wing and 
NACA “area rule” fuselage 
design for supersonic regime 
flight. A single seat, single- 
engined turbojet, it normally 
carries both air-to-air guided 
missiles and secondary rocket 
armament. 


The PROBLEM 

Brake gaskets on the F- 
102A’s landing gear. These 
gaskets are in direct contact 
with the brake drums. They 
must be strong, must remain 
resilient, and must keep their 
shape under pressure, despite 
high temperature developed 
during braking. 


j The PART 

v._-SlLftSTlC 


Because neither the pressure nor the 
intense heat affecl.s Silastic", the 
Dow Corning silicone rubber, Convair 
has specified it for the F-102A’s 
brake gaskets. 

TVPICA1. PROPERTIES OF SILASTIC FOR CASKETS 


Tcmpenmirc rjoftc, F- — 130 to .300 

Tensile streiietli. psi (lOI) to 1400 

TcarstreiiSfli, lb in 40 to 300 

Compression set. %. (k .300 F 5 to 40 


For further details, write Dept. 0910. 

Dow Coming 
CORPORATION 




nael liigti Energy Physics Lnborafiirr is 
stressing fundritrrctrhtl studies in bolb 
these fields. 

TUagrrctoliydtodynamics basically itr- 
volves interaction between electronrag- 
rictic fields and irroring electrically con- 
ductive fluids- 

Studics here arc cspccted to inr- 
ptore the fund of knowledge which 
crentually will contribute to deselop- 
irrcnt of equipment for application 
its space technology for heating, acccl- 
cratrng and channeling of plasntas by 
electromagnetic nreans. 

Labotatorv is interested in detailed 
atomic processes tnrob ing foniration of 
gaseous conductors, to discover iircans 
for distributing electrical discliargc cur- 
rents over relalirely large areas. 

Plasmadvnc scientists also are study- 
ttrg tire energy exchange process be- 
tween electric arc and gas flow . atteirrpt- 
irrg to develop nreans of nraxiniiztrrg 
tirctgy transfer. 

Experinrental tecbrrrqrtes arc being 
devised to obtain quantitatirc infomta. 
tion on the exchange process to estab- 
lish fundanrcntals leading to the dcsigrr 
of more efficicitt plasnra jot devices. 

Big factor in tire inr’cstigation of 
accelerating and chanircling of plastrra 
jets is determination of interaction be- 
tween currents in external circuits and 
those inside the plasnra. Internal cur- 
rents arc created by electrodes or clec- 


trodeless induction bv varving the tirag- 
rrctic fields. 

\\'hcn gases more tlwougb axially 
svnitrrctric, static and magnetic fields, 
there arc constricting forces wlrtclr act 
on tire gas. Plasntadvrrc scientists arc 

E erfonrriirg expcrimcirts to use these 
irces to form magnetic rrozzlcs as a 
tneaits of confining and chamicling the 
plasma to eliminate the need for a 
physical (material) nozzle or to redua- 
the heat transfer to nozzle rr-alls. 

Another study is concerned with the 
crcittioii of extremely high nragirctic 
fields in tire range of one ntillion to 
two ntillion gauss over relati'clv large 
volitntcs for extended periods for itse 
in experimental ntagneiobydrodynamic 

.Also ' under study are “explosive” 
single-turn coil geometries for \ery 
short pulse durations. Encrg)' densities 
of ntegagauss magnetic fields corre- 
spond to those of TNT. irrdicating the 
phvsioil problem involved in designing 
stable coils for this serrice. 

Other effort is aimed at development 
of flux concentrators of special alloys 
with extremely high magnetic yield 

Projected are theoretical and experi- 
mental studies of charge distribution 
tlirough a standing shock wave in a 
plasma jet stream. In these investiga- 
tions, particular consideration will be 


gisen to electron continuum radiation 
from the shock. 

Plflsinadvne scientists are pushing re- 
search and dcsclopinciit on advanced 
materials to meet requirements in re- 
gimes embracing space technology, nu 
clear field and present-day actodynainics 
and propulsion. 

I‘eelin| is that solutions to problems 
in matenal-gas-tempcraturc interactions 
at high Mach flow still arc substantially 
obscure. Involved are difficulties asso- 
ciated with melting, s-aporization and 
sublimation of pure and mixed materials 
and tlicir effect on heat transfer. It has 
been dcinonstriitcd in nose cone ami 
hspersonic tunnel experiments th.it 
tlicse processes can affect performance. 

Plasmad'nc is now proposing a pro- 
gram to make \erv detailed studies of 
interaction of materials with gas bound 
ary layers. Graphite generally will l)c 
used as the base material for inscstiga- 
tion of factors such as sublimation, 
chemical reaction and erosion. Also, 
since graphite becomes porous at high 
temperatures, various organic gases and 
liquids, and possibly inorganic gases, 
will be transpirated through the ma- 
terial to determine interaction bch'cen 
the graphite and the bnuntiars' lavcr as 
a result of the tran.spiration. 

Considcrable experimentation is be- 
ing carried out on performance of mate- 
rials ill plasma jet tunnels— equisaicnt 


THE OFFNER ALL TRANSISTOR 

TYPE R DYNOGRAPH 


... a direct-writing oscillograph with unmatched 
features of superiority! 

High Sensitivity: 1 microvolt d-c per mm 
High Frequency Response: 0-1 SO cps — ± 10^ 

Large Linear Deflection: over 6 cm — linearity 
Wide Ambient Range: -20°C to S0°C 
Versatile: d-c, a-c, carrier, all with one set of amplifiers 
Convenient: Plug-in input couplers for all bridge balancing 
Stable: Drift — 1 pv per hour at maximum sensitivity 
Recording Media Readily interchangeable: Heat, Elec- 
tric, Ink; Rectilinear, Curvilinear 
Compact: Eight channels in only 33K" of rack space 

OFFNER ELECTRONICS INC. 

3936 River Road, Schiller Park, III. Iiuburb cl aiccgc) 




Whatever your requirements for direct- 

gale the ability of the Offner T^e R 
Dynograph to do the job better and more 
simply. Write on your company letterhead 
for descriptive literature and complete 
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COMPLETE LINE 125° C 

SERVO MOTOR TACH GENERATORS 

to your precise specification 




— • Both Damping and Integrating types available with parameters to your requirement. 
► "* • Complete size range; 8, 10, 1 1, 15, 18. Can be designed with gear train. 

► • — 54°Cto+125 C ambient temperature range. 

• Designed to MIL-E-5272. 

• Assembled under closely corrtrolled environmental conditions. 


SHTO-UOI-OI 

aMTS.e22S.02 

aMTO-G22S-12 


0MTS4232 

IMT6-02SI 

IMTG-62S1 


Other products include servos, synchros, 
resolvers, motor-goar-trains, AC drive 
motors, DC motors, servo mechanism as- 
semlilies, reference and tachometer gener- j 

ators, servo torque units, actuators and / 

motor rlriven Iilower and fan assemblies. / 


UFACTURING CO. 

Rotating Ei/uipmenl Specialist 

le, Wisconsin 

/ 237 N.nh Mein 5l-«l 

/S33 

3 Sc. Sepulveda Blvd. | 

EASTERN OFFICE / pr„r’“o;vl;ol''3'lS3''’ 

WESTERN OFFICE / 

TE.«0.11»4 

/ TVWX Hempiteorf N. Y, 70S 

/ TW; 

7671 ; 


/ Interesting, varied work on desi 

gning transistor circuits and 

Engineers For Advanced Projects: 

/ servo mechanisms. Contact Mi 
Manager, in confidence. 

r. Robert Burns, Personnef ! 


02 


to stucisilig iiiiittii.ils ill high-taiiper.i 
turf, higli-iflocih- air flows— to gathei 
clahi applicable both to rt^uilrr- todies 
and leading edges of iiiaiincd space vehi- 
cles. 

Materials laboratory is stndyiiig ox- 
ides. carbides, cermets, graphite and 
organic plastics, such as phenolic lami- 
iiated glass fiber, in temperature ranges 
of 5.000 to 7.000b' at tunnel velocities 
of 5,000 to 12.000 fps. Gas densities 
imobed arc of the order of 0-1 to .001 
atinospliercs. Higli-tcmpcraturc per- 
formance factors, sncli as oxidation rc- 
sist.ince, melting point and thermal 
siiock. are being checked. Ait and argon 
arc being used predominant!;' as work- 
ing fluids. 

Results have been teasonabl; con- 
sistent svith thoors- in tliat tlie higher 
melting point materials generally be- 
have hest. but tlicrmal shock, and p.ir- 
ticiikirlv oxidation, prohibit use of these 
materials in unprotected form.s. 

High Temperature Coatings 

lliis led to extensile studies of pro- 
tccti\c lugb-teinperaturc coatings. Re- 
sults haxc indicated that on all mate- 
rials, these coatings siibstantLilly im- 
prosc pafonnance in bigh-temperaturc 
cmiromnciit, but that specific coating 
design is required for t-ach base mate- 
rial. Tliis may iiivobc graded coatings 
in wliich the interface is chosen for 
|jh\'sictil coinpatihiUtv with the base 
material, gradually cfianging the com- 
position of the coating to prosidc exte- 
rior cmironnicntal protection. 

Coating processes dcscloped «ith the 
Plasmatron Inne given significant ad- 
Mintagcs over existing coating tech- 
niques. Plasniadyne .scicnti.vts claim. 
Pliisiiiiitran permits tempciiitnres in ex- 
cess of 20,000b'. exccptioiiallv high 
velocities, and an inert atmosphere. 

In the cixiting |)rocedure. spray ma- 
terial is injected as a powder into the 
jilasnin. usiiallv heliimi or argon. In- 
Itnse heat of the pl.isnia instantaneously 
melts, even nccasionallv vaporizes, the 
.spray for projection onto the liase 

Advantage of tlic process is that it 
allows coating with practically rmy ma- 
terial in the periodic table witlioiit oxi- 
dation of the base material or the coat- 
ing. F.XTinipic; 1 ungsten with a melting 
point of about 7.0001', titanium car- 
oide vvitli a melting point of 5.S0OI'', 
and molybdenum disilicidc, which melts 
at about 4.5001', have been sprayed 
without oxidation on materials such as 
Inconel, cbroiniuin, molvbdcniim and 
niobium (coUimbium). 

Tlic coatings permit substantially im- 
proved performance of refractory met- 
als. graphite and several other materials 
under consideration for application in 
re-entry bodies, leading edges and 
rocket nozzles, 

Proiccted for tlic immediate future 
AVIATION WEEK, October 13. 19S3 


Major Southern California 
missile operation has 

immediate openings 

for qualified graduate 
engineers with experience in 

Insfrumentation Systems 

with general knowledge of missile systems, including 
propulsion, guidance, structures and electrical systems. 


Guidance Systems 

Experienced in research and testing of practical hardware, and 
with mathematical background for systems analysis. 


Flight Test 

Background should qualify for planning and formulating 
entire flight test programs. 


Aerodynamics 

Must be able to analyze missile configuration to determine 
aerodynamic performance and stability and control 


Well paid jobs 
for qualified people 

Relocating expenses paid. 

For information on these and other engineering positions, write: 
Mr. H. A. Roberts, Dept. 451 
Missile Division 
North American Aviation. Inc. 

12214 Lakewood Blvd,. Downey, California 
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all in the day of a RAVEN 

Resupply — shuttling entice! battlefield equipment anywhere, anytime — is onty one of many vita! duties for 
the Army H-23D RAVEN. Its brand of multi-mission versalilily is essential to Army Aviation's role in a 
nuclear age that has forgotten the meaning of status quo. 

Oood natured and rugged, the H-S9D can be depended upon for every light helicopter requirement: obser- 
vation . . . command recon . . . evacuation . . . combat recon . . . training . . . communications . . . liaison . . . wire 
laying . . . and photography, to mention a few. Performance is the key. Performance, high load and space 
capacity built into a rugged ship. 

And now, Hiller has added a 305 hp engine to the same basic ship. The result is the I2E, a three place 
helicopter with giant capabilities. 

Hll^LKR 


Iairckai-’t corporation 
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permit cDinplcte inert en\ironmcntal 
control of the plnsiiw jtl spray process. 

Long-range rcscatcli nitli tlie plasma- 
tton ivill be directed to phisnia tliemis- 
tr\ and tile prodnctioii of compicteh' 
lien high-temperature niatvrials throngli 
application of high licat and liigh pres- 
sure. In this uav, predicted chemical 
icactions which were not possible at 
lower temperatures will be able to be 
imestigated with tlic exttemch high 
heal available in the plasma jet. 'Hiis 
opens the door to possible use of more 
eoimnon materials for high-tcmperatiirc 
setsicc. instead of using the generally 
strategic matetials nhich haic been 
drafted for such scnice. 

Plasmadsnc's upper atmosphere in- 
stmnientation laboratori is engaged in 
mca.suremcnt of scatter and absorption 
of a number of ware length bands- 
light Icxperimcntal studicsj, and viltra- 
siolef and millimeter and centimeter 
hand radio frequencies (theoretical 
studies). I his svork is, tied in with detcr- 
nmiatioii of cm ironinental phenomena 
m high lasers in the atmosphere. 

One of the results mas- be the deter- 
mination of phssical phenomena at al- 
titude's likets- to be insolscd in traffic 
experienced in the near future of space 
technologs dcsclopnients. 

riicse studies nsc both natural light 
and radio leases and attihcially produced 
pulse beams to probe outer atmosphere 
conditions, tine possible application of 
this pulse beam probe is in a rc-entrs- 
tspe S|wccctaft to furnish instantaneous 
information on integrated density for .1 
considerahle distance ahead of the 
scliicle, to achiese safe re-entry attitudes 
at the sen- high speed ins-olscd. 

.\nothcr possibiliti icren is to use ses- 
eial probes on the sides of a space 
sehicle to control schiele orientation. 

In conjunction ss-ith its studies in the 
upper atmosphere in.stnmicntation lab- 
oratory, Plasmadvne is planning the de- 
iclopmcnt of a range-finding tcic.scope 

producing yones. 

S5.000 lo Be Gi\cn 
For Spare Research 

New York— The largest cash, award 
for scientific achieiement available 
Ihrongh any scientific socicti . the Louis 
W. Ilill Space Transportation .■Vward, 
will be administercel anmialb beginning 
l.imian. 1960, throngli the Institute of 
the .\ernnautical Sciences. The aiiard 
i' intended to encourage spate trans- 
portation for i>caccful purposes. 

The award will consist of an honoiai- 
imn of S5.000 to an indiiidniil or up 
to SlO.nOO for .1 team contrihiitioii. and 
a ciTtificatc. I'itst pre-sentatioii will be 
nade at tlic l.\S Honors Night nhmet. 
JiniMiy. i%0. 
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Modulolsd 400 cps oulpvt- 
Proportional to flow Rate 
Constant Output Amplitude of 
Flow Rote 

Only 2.S PSI Maximum Pressure 
±1.0% Transmiller Accuracy 

Role Indication-Total Flow- 
or Both 

Exceeds -350’^f la +300'F 
Temperature Range 
Adaptable to Telemetering 



Designed for missile, oirerafl, test cell 
and vorious industriol metering opplico- 
tions, these Revere flowmeter systems 
handle all conventlonol and most special 
fuels and fluids, Bi-directional flow... 
long life with low maintenance because 
of minimum thrust and no seals or gaskets. 
Can be submerged. 

Tronsmitter design provides moduloted, 
400 cps, constont-omplltude 2.5-volt sig- 
nal... insures reliobility at low os well os 
high flow rotes. Signal Is fed directl y to 
Revere airborne lndicotors...is adapt- 
able for telemetering. Also can be used 
with many stondard indicators, recorders 
ond electronic counters. 


SPECIFICATIONS ol Standard Transinltters 


Line Sites' 

Much 

m-inch 

2-1 nch 

215-inch 

3.lnch 

Flow Reuse, GPM •• 

340 

10-125 

20-250 

30400 

50-600 

i 

s. 

1 

! 

l.l (SS) 

2.0 (SS) 

1.4 (AA) 

2.0 lAA) 

2.7iAAI 


Thread 

Thread 

Flan Re 

Flense 

Flanee 

Malenal, SlendeiO Transmiiler: 

303 Stainless 
(Mil-S-77201 

61-S 

Aluminarri 

(QOA325) 

Hoy 



REVERE CORPORATION OF AMERICA 


Wallingford, Connecticut 


AVtiT-ON 


13. 1958 





SPARROW III niinilcs aic pnrtiallv recessed m F4II-i belly. Note cninked-up sing tips and slight area rule. 


Two Engine Concept Key to F4H-1 Design 


By Craig Lewis 

St. Louis, Mo.— McDonnell I'-UM 
lius been designed around a twn-iiian. 
twin engine eoncept to operate as a 
Mach 2 N'avy ail-weatlier fighter which 
also cm be used in an attack role. 

The ncu' ^[cD^nncll carrier fighter 
i> in tlie midst of eonipctitive Sight 
testing at ICdwards .Ah'B in a program 
that will determine whether the K-ni-1 
or the (inc-inan, single engine Chance 
Vought FSU-5 will provide the Na\y 
with its next figiiter gcnenition (A\\' 
June 9. p. 45|. 

\\'ith more tlian 40.000 lb. of tlin.st 
arailable from its b\o General Electric 
J79 engines and afterburners, the l'’4II-l 
has a top speed well abore Macli 2. 
McDonnell sa\s the figiiter has tlie 
gteafest range of any Nasy turbojet 
lighter, which means the E4H-I has a 


combat radius in the 1,000 mi. class. 

The F4H-1 can carry both Sparrow 
III and Sidesvinder missiles, as svell as 
e-xtemal fuel stores, in its primary 
defensise fighter missitm, 'Hie airplane 
also has a bombing system wliich per- 
mits \arious delisery techniques for 
conventional or nuclear weapons on an 
attack mission, giving it the adv-antage 
ol flexibility in operational use. 

W'ith two crewmen and two engines 
packed in its ?6 ft. fuselage, the F4II-1 
IS a verv dense airplane. McDonnell 
designed tlie figiiter witli the conviction 
that this dual configuration is both 
safer and more efficient than the one- 
man, single engine ap|)roach. Company 
feels tliat use of a pilot and radio 
cipcrator crew combination promotes 
mote efficient and effoefive use of the 
figliter's armament in foul weather and 
•igainst the liazards of enemy electronic 


countermeasures. Since present aircraft 
are so fast and closing speed on a po- 
tential target is so rapid. McDonnell 
tliinks two men are necessary to carry 
a fighter through the launch, combat 
and return cycle under all-weather con- 
dih'ons. Chief F4H-1 project engineer 
Herman D. Barkev told Avi.vrros 
W'eek that the dual crew ran do a bet- 
ter and mote complete job and has a 
Iscttcr chance of bringing the aircraft 
back. 

The use of rao engines is viewed as 
another safety factor, and tlie appeal 
of the McDonnell airplane relics to a 
great degree on tliis dual configuration 
design concept. Second crewman in 
the K4H-1 is a radar operator. He has 
no flight controls, although there is 
provision in the F41I-! for controls in 
the N'o. 2 position if the Navy wants 
flicm. Dual flight controls have been 
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The Auto-Lite engineers shown here are checking 
the thermal characteristics of dozens of different 
kinds of insulation materials. You can be sure that, 
no matter what the results, they won’t be satisfied. 
They’ll go right on looking for other materials that 
can resist even more heat. 

In keeping with the times, Fahrenheit is a mighty 
important word at Auto-Lite. The Big F° gets top 
priority in the search for better insulation materials. 

Hundreds of different wire insulation materials are 
being tested here by the finest trained personnel 
using the most modern research techniques and 
equipment. Out of these tests comes a wealth of 
knowledge important to all customers served by 
Auto-Lite. 

No matter what you need— whether it be high 
temperature aircraft wire or cable, magnet wire or 
wire for electronic and electrical applications— why 
not tell us your insulation problem and let us help 
you in reaching a solution.. 


AUTO-LITE. 

DIVISION 

THE ELECTRIC AUTO-LITE COMPANV • Port Huron, Michigan • Hazleton, Pennsylvania 
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UNDER CONTINUOUS STRESS: 

Creep can ruin 
your best designs! 


Whether your creep problem is sagging socks 
or stretching struts, the result is pretty much the same : 
Things don't hold their shape the way they should. 

Carters we don't have. But we do have new titanium 
alloys which ofter a rare combination of excellent 
creep resistance plus light weight (density 0.IC3 Ib/cu. in.), 
great tensile strengths (to 175,000 psi), 
and outstanding corrosion resistance. 

In bar and forging stock, there's Ti-8Al-lMo-lV, 

Its short-lime elevated temperature properties are similar 
to Ti-6A1-4V. one of the most widely used titanium alloys. 
Yet "8-1-1" offers as much as a tenfold increase 
in creep strength between 600* F. and 1000' F. This means 
that, for an equivalent stress level, Ti-8Al-IMo-lV 
raises the effective operating temperature ISO' F. 

In sheet stock, there's Ti-4Al-3Mo-lV. 
which offers excellent formability because of good tensile 
elongation, bend duciiUly, and low yield strength 
in the solution-treated condition. Yet this alloy can be 
heat-treated to strengths of 175,000 psi. 

At Toronto, Ohio, Titanium Metals Corporation 
of America is now operating the world's only plant designed 
and instrumented solely for roiling and forging titanium. 
With this facility. TMCA can furnish you 
the best quality metal, on the fastest delivery schedule, 
in the industry today. 


233 Broadway, New York 7, N. V, 


sxies OffICESi NEW »0«X • CIEVEUNO • CHICAGO • DAllAS • lOS ANGEIES 
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piotidtd ill McDonnell's two-man 
I'-IOIB interceptor. 

\\ itii two engines, titc pilot of an 
l -lll-l can extend liis r.inge or loiter 
capabilitv bv shutting down one engine 
lind consersing fuel. Of course, single 
engine oper.ition carries with it a con- 
siderable pcnaltv in decreased speed and 
altitude performance. 

A key difference betsveen the com- 
peting KSU-3 and is the rocket 

engine wliich Chance Vouglit svill use 
along with the |75 engine to ghe its 
fightet gteafa altitude capabiliU-- Mc- 
l^onneU's fighter also could he fitted 
with a rocket engine, either in its tail 
cone or, more likelv', in a pod arrange- 
inent. But chances am slight that a 
rocket engine will be adapted to the 
l''4H-l. and Mcl3onnol] will be relying 
(,n tlie considerable power ar-ailable 
from the trro J79 engines to carrr the 
airplane through its flight test program. 
Design Change 

Work on the l•'41I-l began in Sc|v 
Itmbcr, 1953, when McDmiiicll got a 
tic' clopiiicnt contract for a twin engine 
aircraft then designated the -'311-1, 
l.atcr. nctv reqiiircinents forced a de- 
sign change to accommodate radar arma- 
'iicnt contaol system' wliicli proside 
advanced air-to-air missile capability, 
New design specifications were estab- 
lished in July, 1955, and the aircraft 
was redesignated the 1'4U-1. 

McDonnell put the design lliroueh 
5.300 hr. of wind tunnel and free flight 
testing in cooperation with the National 
,\d\isory Coniinittce for Aeronautics. 
Some of this testing resulted in changes 
in design of tlic tail and wing. 

Construction of the h'4II-l started 
in August, 1956. and the first prototype 
was completed last ,3pril. After exten- 
si\e ground testing, chief test pilot 
Robert C. Little flew the new figitter 
for the first time last May 27 at 
Lambert-St. Louis Municipal .Airport. 

With the fir.'t airplane in flight test 
at Eduards AEB. McDonnell is now 
working on tlic rest of the initial Navy- 
order for 23 aircraft. Modifications 
now anticipated on later models are 
expected to make tlie l'4H-l more 
\ersatilc and cffccti'c. They include 
installation of a larger radar antenna 
wliich will increase search range and 
scan angle and attachment of multi- 
purpose pylons to the wings so more 
missiles and mote advanced missiles 
can be carried. Special equipment is 
planned wliich will permit effecti'c 
ground control of all missions. 

I'lie prototype F4H-1 was powered 
by a General filcctric J79-3 engine on 
its first 50 flights, but the airplane now 
has a J79-2 engine which prosidcs more 
thrust. Eurthcr performance improse- 
ments arc expected when J79-2.A 
engines are installed. 

Air supply for the engines is con- 




WRlTEfor bulletin 
describing 
Edgevaier Kings 


reduce machining time 
save criticai materiais 
assure dependable uniformity 


SECURITY pretty well sums up the reasons 
why ring users specify EDGEWATER. High 
quality means security in the application. 
Accurate forming to close tolerances provides 
security from excessive machining costs. 
Prompt deliveries of a wide variety of ring 
sections and sizes spells security from ex- 
pensive delays. 



Edgewater Steel Company 
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RYAX 

IS EXPANDING 
IN ELECTRONICS 
IN SAN DIEGO I 


RYAIV 

IS HIRING 
ELECTRONIC 
ENGINEERS 
TO EXECUTE 
NEW LONG-TERM 
CONTRACTS FOR 
NAVIGATION 
AND GUIDANCE 
SYSTEMS 



ELECTRONIC 

ENGINEERS 

for environmental test, 
components, and mate- 
riel evaluation and matn- 
ematical analysis. 
DESIGN ENGINEERS 
for microwave antenna 
development, circuitry 
design and evaluation. 

development. 

FIELD ENGINEERS 
capable of handling engi- 
neering problems In the 

SYSTEMS ENGINEERS 

evaluate navigation and 
guidance systems. 
PRODUCT AND 
PACKAGING ENGINEERS 
to direct design, layout. 

tronic systems into com- 
plete product pacVages. 


RYAN 


AERONAUTICAL 

COMPANY 




How an electronic engineer from St. Louis 
found a better job and a better life 
in cool, clean, clear- sky San Diego 


Ii was Ihe Iasi day of our wonderful vacation 
in San Diego two summers ago. We were sit- 
ling on Ihe lerrace at Ihc home of a couple 
we'd known preity well back in Missouri, 
looking out over Ihe bay. 

"It must be wonderful to live here" said 
my wife. She sounded wistful. 

"Thai it isi' agreed our host, and his wife 
chimed in wiih "When can we expect you?” 
“We've just about decided to come out 
when 1 retire!' I lold them. 

"When you reiirer snorted Tom, "Whv 
wait all lhal time? Make the move now,'" 
"There's a little matter about a job!' I 
retorted. "I'm doing pretty well where I am!' 

"Maybe you can have your cake and eat it 
too!' said Tom. “San Diego's got a tremen- 
dous aircraft industry. Growing fast in elec- 
tronics, too. Lois of opportunities. Why don't 
you check a few companies tomorrow morn- 
ing before you start back. Ryan especially. 



I hear ihey're going like a hou.se afire!' 

So I did — and Ihe people at Ryan had a place 
for me. It carried more responsibility than 
my old job— and it gave me a chance to plunge 
into a brand-new phase of electronics. I guess 
I hadn’l realized lhal I'd been getting into a 
rul.. .that I was ready fora bigger assignmeni. 

Thai's how ii all began. Coming lo Ryan 
was Ihc soundesl decision I ever made. I'm 

oul of Ihc advanced work we're doing in con- 
linuous-wave radar. The company has recog- 
nized my progress, too — in a tangible way. 

Meanwhile, my wife and I feel that for the 

home ... the kids can play outdoors every day 
of the year, ..we're close lo the beaches and 
Ihe bay and just a short drive from the moun- 
tains or the desert- 

San Diego's a cosmopolitan city, Lots of 
interesting people who've come here from all 
over the U.S. Fine stores and restaurants and 
theaters. Excellent schools, including a four- 
year state college and a new branch of the 
University of California. 

But the topper is our climate. Never hot. 
never cold, always delightful. So far as I'm 
concerned, those Midwest summers and win- 

Any electronic engineer who knows thal 
his ability and experience have filled him for 
a bigger job ought to talk to Ryan, We're 
growing faster than ever- and we need men 
who can grow with us. We now have many 
full-fledged career jobs waiting to be filled. 
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trolled hy two variable devices in the 
intake system. The variable duet de- 
sign on the t'-IH-l was origiiiallv 
inaiuially controlled, but it is now 


proving out as an aiitoniatic svsteni 

Initial control of tlie air supplv 
tome,v at the inlet where McDonnell 
has used a standard type of v, triable 
r.im|) .vvstein, Botindaiy laver is bled 
off in front of tlie inlet, at ramp hinge 
and flirougli holes in the face of tile 
r.iinp. 

I'srtlicr along the intake system tlie 
■iir supplv is rationed bv a sliding bell 
mouth inlet duct in front of the engine. 
By this means, tlie engine ait supplv 
-can he optimi/exi for vaiious engine 
conditions, and all excess air i.v routed 
|i.ist the engine and dumped at tlie 
engine exit nozzle, giving a bypass 
effect. 

'I Ills bypassing of excess air not only 
gives more precise control of engine an 
supply, but it passes cooling aii over 
(he length of the engine, .\milhei 
hvprodnct of the hvpass sleeve is a 
•' ■' 'll the engine eiim- 

ides a fitevvall in 


partment which provides a 


Wing Configuration 

The wings on the 1'41M liavc a 
S|un of ft., i in., and art swept 4’ 
deg. Thev have lending and trailing 
edge fln|)S, and an aileron and spoiler 
toiiihination has l>een eniploved to 
|irovidc good low and high speed con- 
nol on lateral siufiices. I•'4IM vving 
uses a standard N.AC.A airfoil. 

.^fler wind tunnel testing. McDon- 
neil decided to sweep the outer wing 
|xmels upward as a means of oblainine 
effective dihedral and improving lateral 
st.ihility. Outer panels appear to be 
swept up about 1 2 deg. from horizoiitaf, 
\\'ings fold for storage at the point 
where llic tips are cranked upward. 

W ing tips were cranked up liecanse 
il was easier than cranking the wing 

would liave meant landing gear changes 
and other design modifications. 

HIM has speed brakes whicli move 
downward from the underside of tlie 
wing just aft of the main gear. 'Ihev 
leportcdly c.iiise very little trim eh.ingc 

Starting with the sixth airplane off 
the line, the K4H-I will have a bound- 
ary layer control system which will 
improve attitude and control in the 
tippruach configuration and cut landing 
s|Jeed .ibout 7 kt. I'iiis system is a 
standard type developed by N.AC.k .it 
.Vines l.aboratorv and reportedly is very 
smiilat to tliat used on the l''fiU-V 

.VIcDoiniell chose an ovcriiaiiging 
type of tail section for the HIM be- 
(-.mse it .saves wx'iglit and gives the 
airplane better clearance in the carrier 
approach configuration. .Vrresting gear 
is tied info a forward keel, and thcK’ is 


no need for beefing ii|) the tail to 
handle it. 

Use of tills overliairging tail, however, 
leaves the horizonhil slab tail too Irigh 
for a swept wing. So after some tunnel 
testing. McDonnell aerodynaniicists de- 
eideil to drop it aboiit 2s cleg, to give it 

Vertical tail was modified by enlarg- 
ing it to improve Iiigli speed directional 
stabilitv. 'Ihc low aspect ratio tail 
gives avvav somt subsonic stability to 

S t the improved siipcrsonie stabilitv 
at comes with pure area. 

'I'ail cone houses a paiahrakc ax a 
safety feature for sliore operations. 'Ihe 
para brake also has a potential for pulhng 


the ligliter out of a spin. Spin lech- 
nicjue hasn t been tried on the I'dn-I 
vet. hilt it lias trecii done with the 
McDonnell 1-1(11. 

I he HI l-l meets the demands of the 
■nea lule, a1thuii|h it lias only a small 
ainouiil of |)ineliing at mid-fuselage. 
'1 lie fifliter has a smootli area mie com- 
over tlie greatest part of its length 
.Vdvantages of tlie are-a rule lie chiefly 
in tlie transonic range, and the l'4H-l 
lias plentv of power to carry it throiigli 
tluit jre".i. 

'I he four Sparrow HI missiles earned 
hv the l•■4iM are scnh-suhmLxfcxl in 
the airplane's bellv. I'liis has advan- 
tages when the missiles are earned. Imt 


AVIATION SALES 

One of ouf clients, the technical and sales leader in its 
field, is undergoing planned expansion and offers this 
rewarding, satisfying position thai will compel the 
interest of fully qualified applicants seeking an out- 
standing association. 

MANAGER - COMMERCIAL SALES 
518,000 


To direct multi-million dollar sales program for 
foreign markets. Manage group selling compit 
developed for particular customer requirements, 
terns approaches to electronic application in the aircraft 

y . Careful ' ' ■■ ' ' ■■ ' 

technical 


An engineering degree plus at least ten years experience in 
electronics, airframe, or airline operational equipment engi- 
neering including sales management is required. Commercial 
or military pilot experience helpful. 

This is an cxceilent opportunity for a qualified executive who is 


President of Salt 


g product lines. Report to Vice 


This position is located near the cast coast in a com- 
munity that offers the best in family living. This 
aggressive company, medium in size, is well known 
for its competence and has acceptance throughout the 
aviation industry. It has an excellent reputation as an 
employer and offers exceptional benefits. 

Our fee anil all inieniewing and relocalion expenses are as- 
sumed hy our diem. Convenlem uilerrien’s urraiiged by send- 
ing duplicaie resumes lo Mr. D. M. Coivin. 


BUT'I^CKs MEGARY 


ORGANIZATION euTlOERS FOR 27 YEARS 
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1004 Jet Inventions 
in the Last 
Two Years 


Engineering and research scientists at Westinghouse 
made 1004 invention disclosures— each representing 
an improvement in jet engine design— during 1956 
and 1957. The number of inventions this year is 
keeping pace with previous years, proving that 
creative engineering at Westinghouse is striving con- 
stantly toward better, more efficient jet propulsion. 

Westinghouse, designer and builder of the first 
American turbojet, now holds more than 175 U. S. 
patents- many of them basic patents— on the Jet 


engine. A few of the Westinghouse “firsts” in the 
field include the axial fiow compressor, iris exhaust 
nozzle, annular combustion chamber and step wall 
combustion liner. 

The Aviation Gas Turbine Division is a com- 
pletely integrated facOity for design, development, 
testing and production of propulsion systems. For 
further information, write: Westinghouse Electric 
Corporation, Aviation Gas Turbine Division, P.O. 
Box 288, Kansas City, Missoiud. j-64oi7 


you CAN S€ SURE ... IF ITS 

YVestin^house 




Where to lay the scalpel is rarely the result 
of engineering considerations alone. Those 
responsible for the succes.sful operation of the 
system must consider: (1) the requirements 
of the system as a whole, and (2) the ability 
of suppliers to furnish that level of subassem- 
blies or units which fulfill overall system 
requirements with maximum efficiency. 

In the field of servo control systems and 
assemblies, Daystrom Transicoil has demon- 
strated the necessary engineering and pro- 
duction experience to achieve full optimiaa- 
lion of sub-systems and assemblies — 
involving the use of servo motors and motor 
gom-ratoi's, gear trains, synchros, servo ampli- 


I 


DAYSTROM TRANSICOIL 

Division of Daystrom, Inc. 


fiers, servoed indicators, and other servo 
components. Our work, to date, has included 
missile guidance assemblies, autopilot sub- 
systems. radar control systems for aircraft, 
position display devices for shipboard navi- 
gation, air-borne camera control assemblies, 
flight control assemblies for supersonic air- 
craft . . . and our experience is growing as 
fast as the servo field itself. 

The specialized help you need to turn 
modern system requirements into optimized 
working sub-systems and assemblies is part 
and parcel of our business. Contact us direct 
or through our local representative. And if 
you need servo motors and motor generators 
in a hurry, check into our 24 Hour Service. 


I. Ud.. S40 Cniedor 


)ire St., Newark 12, N. J. 


WORCESTER, MONTGOMERY COUNTY, PA. • PHONE: Jl 


t-2421 



the wells offer some i>cnalty when fliing 
without the Sparrows. 

K4IM fuel svsfem uses Isladder edis 
in the fuselage similar in location to the 
l''-I01, but the new fighter has an im- 
|3ioved transfer system and also carries 
fuel in integral tanks in the wings. 

Standard air-to-air armament is the 
four Sparrow Ills nestled under the 
fuselage, but the F4H-! can carry Side- 
winders on wing pylons at the same 
time, and more Sparrows probably could 
be slung under the wings. Conventional 
and nuclear weapons can he presided 
in order to give the K-IH-l the flexi- 
bility of an attack capability. 

External fuel stores also can be car- 
ried, slung in a centerline rack or under 
cacii wing. The fighter can be refueled 
in flight. 

'riic F4TI-1 has a flight control sys- 
tem wliich uses a General Electric 
.uitopilot with the same basic features as 
lire alinncapolis-Iloncywell srstem in 
the F4H-1. It has push-button capa- 
bilitv for automatically holding the 
airplane at chosen speeds and flight 
configurations. 

To the greatest extent possible, Mc- 


Donnell has used systems in the F4H-1 
which are already proven in scrsioc in 
picsious McDonnell aircraft, lire 

E ower control system, for instance, can 
c traced back to tire XF-88, and it 
is essentially the same, with some im- 
provements, as tlic systems in the F-101 
and I'BH, including the longitudinal 
feel system. 

Other features can be traced back 
to previous McDoitnell models, includ- 
ing the twin engine concept wliich was 
used in the Pliautom and Banshee, 
and whicli has also been proven in the 
high performance F-101. 

McDonnell also feels it has icatned 
from some of its past troubles. For 
example, the F-101 had brake and tire 
trouble. The company says these prob- 
lems have been cleared up with the 
F4H-1 gear. F4H liad some early 
troubles, but McDonnell savs these 
have been cured. The Navy fighter has 
a triple brake svstem. In addition to 
the regular power brakes, it has an 
independent emereenev system which 
patafleis tlic rcgiitar braking system, 
and there is also a manually operated 
liydraulic brake in case of failure. 
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passenger safety, visibility by Swedlow... 

...now through “stretched acrylic” windows on transport’s Big 4 



Douglas Aircraft 
Company. Inc. 



...and new executive aircraft 


111 


Cultsircam 

GRUMMAN AHtCRAFT 
ENGINEERING CORPORATION 


Swedlow stretched acrylics are making another important 
contribution to aviation. This time it's passenger windows 
for the world's most advanced jet and turbo-prop transports, 
These windows arc unique. They arc the product of 
Swedlow's unmatched skill in the stretching and optical 
refinishing of transparent glazing materials. 

They have high strength for safety and excellent visibility 
for passenger enjoyment. Though light in weight, they have 
toughness, craze resistance, and low notch sensitivity which 
meet rigid aviation standards. 

Offlical refinishing , an exclusive new Swedlow process, sub- 
staittially Improves optical quality. Now in production, this 
technique is solving the optical problems in transport aircraft. 
Write today for more information on visibiliiy by Stvedlow. 
Dept. iO 



Los Angeles. California - Yoangslonn, Ohio 



Aviation Week Pilot Report (Part II): 

707 Imposes No Undue Stress on Pilot 


By Richard Sweeney 

Seattle-Highest speed attained in 
■TviMio.s Week's flight evaluation of 
the Boeing 707 jet transport (sec AW 
Oct. 6, p. 70 for Part I) was Mach .02. 

This was accomplished without tlie 
aid of Mach trim or raw damper. 

Force reversal starting at approxi- 
mately Nfach .34 and extending through 
approximately Mach .91 proved much 
Uss a problem than expected. 

Forces were light enough so that tlic 
airplane was flown to the maximum 
-peed witliout automatic control aids. 

Minimum trim was used and manual 
yoke pressure was used alone from Mach 
.85 onward to sample control forces 
from the expected reversal point to 
maximum speed. 

.^t all points in this speed spectrum, 
manual control was effective and forces 
built up considerably without pitch 
trim being used. 

Zero trim point was approximately 
Mach .85 in level flight. 

Repetition of the high speed run, 
•iccomplishcd starting at about 53.000 
ft. altitude, with Mach trim engaged, 
was extremely smooth, with cemsidcr- 
ablv less control force. 

Speed warning devices arc horn and 
melodic gong sound; both units were 
activated at approximately Mach -9 to 
warn the pilot of onset of limit speed. 

For dvnamic loading (q) limits, the 
;iirspeed gage incorporates a "barber 
pole" hand which rides constantlv at 
that indicated airspeed which produces 
limit loads, adjusted for ambient atmos- 
pheric conditions. 

During F&'R flight, all four engines 


were shut down and restarted, one at a 
lime, at 37,000 ft., with the lowest 
speed specified at 210 kt. IAS. During 
an engine shutdown and restart. Dutch 
roll can occur if rudder vs’ork is not 
prompt and proper; howevxrr, this 
proved no significant problem, and all 
engine shutdowns and restarts were 
done without aid of the vaw damper. 
No. 3 engine was restarted at 205 kt- 
lAS, right at the low edge of the speed 
spectrum for this altitude. 

Shutdown of the turbojets produces 
a definite yaw, but much less than 
would occur with propeller driven air- 
craft. Rudder deflection forces arc not 


high, and control effort is directed to- 
ward preventing Dutch roll more than 
anything else. 

Inducing accelerated stalls with the 
aircraft resulted in an airframe "rattle" 
vvitli ample significant warning of the 
condition prior to heaw effects. Severe 
effects ate not produced it tlie aircraft 
is kept within the acceleration limits 
placarded. 

Stalls were performed in a variety of 
configurations, at approximately 13,000 
ft. altitude, at gross weight of 190,000 
lb. and various power conditions. How- 
ever, use of power above flight idle pro- 
duces little major feel change in cnar- 



PLOT of a Ivpi'cal airspeed rate of climb rebrionship for propeller and 707 type aircraft, 
Note lion leading edge flaps flatten the top of the curve for the 707 jet airciaft at V':. 
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T/l 'electronic escorts’ 

bring all-weather travelers safely home 


Soon now, Tl-built and Tl-modernized airport surveillance 
radars will meet air travelers far outside congested airport 
areas and escort them electronically to an ideal approach 
fix. The Civil Aeronautics Administration has already 
ordered this potent safety factor for more than seven dozen 
major. U. S. airports. Able to keep tabs on large numbers of 
aircraft operating in airport approaches (up to 60 miles 
distant), TI radars will log all aerial moving objects over 
video maps pinpointing navigational aids and hazards. In 
“ducks only” weather, the traffic controller can switch from 
linear to circular polarization for a clear look through clouds 
and precipitation. 

Close kin to Texas Instruments military and industrial 
electronics, TI airways radar benefits from the most advanced 
technologies practiced today. Details on this new aspect of 
TI’s 28-year-old capabilities may be obtained by writing to: 
Service Engineering Department . . . 


apparatus division 
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equipments — radar, infrared, sonar, magnetic 
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707 Leading Edge Flajjs 

Ronton, Wash,— lb dclav airflo* sciiamtinn, extend high lift coefficients at high 
angles of attack and get tetter climb rotes at takeoff, Boeing ,\irplaue Co. has 
developed leading edge flaps nliicli aie being incorporated on pioduction 707.120 jet 
transports. 

Developed in a Boeing conlinniiig product iniprovemail ptogram, the leading 
edge flaps arc used to obtain the largest single performance increase in this flight 
regime at the least cost in time, tooling and prodnetion effort, and uciglit. They arc 
not intended to increase ccnnontic bakeoff gross weights or bakeoff and landing dis- 
tances imnianiv. althoitgh gains are made here. 

Since the angle of attack, related to airspeed and attitude, is critical in large, 
swept wing airplanes at bakeoff and initial climb, Boeing sought to increase the 
spread tetw'ccri airspeed at which the airplane becomes airborne and that at which 
tile pilots could get into trnuhle bv too high an aitgle of attack, lower airspeed or 
steep attitude. 

l.eadiiig edge flaps arc tailored to this model, have s 10 ft. span wliicli extends 
inboard from ISo. 1 and -I engine |i\lons. Chord is H in. and a large radius is 
incorporated on nose of fla|>s in the extended position. Travel to a single fived 
position results in a 110 deg. are with respect to wing reference plane, or an angle 
of 70 deg. with wing reference plane csteirded forward of wing leading edge. 

la'ading edge flaps are hvdtanliculb actnated antomaticallv whenever the main 
flaji travel esce-eds 9 deg., and a cheek valve precludes accidental retraction in case 
of Itvdranlic baiUire. Construction is ahmiiiuim alloy, \ continnuns hinge along the 
span is faired in ojicn and closed position to cnsiu'e clean air flow. 

In devclopirtcnt. Boeing experimented with full span leading edge flaps but sta- 
bility became marginal at the stall. Paiticiilar segment was clniscn to get intprove- 
meirt in desired areas of w'ing and provide optimr/cd s|ianwise acrodYitainic char- 

Origiiial work on low s|xed devices was jcenmplishcd in the Boeing haiisonic wind 
Inimel with flight test on the — flO prototvpc eorrclahiig wind tinmcl findings, pro- 
viding a me-jiis fnr final nptiiniratimi of devices. 


-ictcristics. iitcrcK sends the aircr.ift an 
cxtr.i distarree upward prior to buffet 
and hreak 

Stalls attempted from normal flight 
proved impossiljle-mie runs out of ele- 
vator prior to biiSct. let alone reaching 
the break point. 

Tire aircraft rmist be Iriinnted down 
to about 160 kt. I-^S in order to retain 
enough elcsator to accoiirplish a full 
stall. 

hirst stall n-js done with .spoilers slnit 
off, ^0 deg. (appi'oaeli) flaj). whieli 
brought tile outboard ailerons into use. 

Initial buffet oeeotred at about I sO 
kt. ! \S. aitd the airplane had to be 
notked on down to 120 kt. before the 
break. I’lic sliuddcring, shaking, ham- 
mering. buffeting and gener.tl liarcl work 
lequired of the pilot to bring the air- 
plane to the break vbonld definitely pre- 
clude any pilot's inadvertent stall, -\fter 
initial buffet, the pilot lias to use ton- 
videraiile exertion to isriiig tire airplane 
tiiTOiigh the Iruffet region to tire vt.ill 

iaiteral control rem.iincd excellent 
lliroiigli tile stall. Rudder vvnrk was 
minimal, witli yaw dimi|jcr nff, 

I'liis stall was held tlirongli iiritial 
into .sccondarv .stall, to cheek lateral 
control retention and yaw action. 

Riiddcr work througii lire last lialf of 
the maneuver, i.e., after initial, through 


the noseii|) and dropoff into sceoiidary. 
remained mininiai vvitii tlie aikrmis 
lieing tire praiominant control tliroiigh- 

-\fter the break front secondary, tire 
light w ing drop|)cd. and it was necfssaty 
to drop the nose and initiate recovery to 
legain lateral control. 

Stalls tlirongh additional configura- 
tions. with spoilers operating, \icldcd 
approximately the same flight character- 
istics. i.e., lateral control remains ex- 
cellent thrmigli the buffet and to the 
lireak. and is rctaiircd if recovery is initi- 
ated inrmediateiv after the break. 

.Sdditionai stalls were perfomied at a 
vO deg. flap .settiirg witiiout spoilers, and 
witii spoilers, also at >0 deg. flap. 20 
deg. fla|r and in the clean coirflguratiim. 
Clear down coiifigirratimr decrease's stall 
speeds, hut otherwise leaves character- 
istics inidianged. 

Clean eoiiluralicm stall prmhicwl a 
tendency to drop the riglit wing after 
the break without going tlirongli to a 
seci'iidatv stall. 

W atching the aircraft's wing during 
a stall from tlie passenger compart- 
ment vields a fascinating displav of w ing 
flexibilitv. the Itending and torsional 
loads occurring during the stall as the 
wing works heavily ditring the ma- 
neuver. 

.^notllc^ stall w-.is performed with ?CI 
deg. flap ill a luilf rate left turn. Cliarac- 



Tlie i-eiiiarkable eus-ilamiiiiiR feature of 
the .Mixlel -A-aOl answers critical missile 
iukI aircr.ift lesting demands for an ac- 
eclcTometei of acx-nr.ite, reliable opera- 
tion over a wide tempei.itiire laiiKC-... 
witimiil the me of a /ie«(er iucket. The 
Model .•\.)0I produces-flat up to .50 
eyeles (ler seeoml-ieli.ible signals for 
rapidly ehanging aeeelcratioii. 



flenqe: ±S to ±50 a 
Evcitafion: 5 volts DC or AC trrns) 
Oulsul; ±20 inillivolli 
Non-lirvoarity and Hyslerasis; 

Not more than ±t% toll scale 
WeiBhl; 6W ounces 

For detail Bd technical data to answer your needs. 


write lor Bulletin AS01TC. 
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THE STORY BEHIND THE STORY 



RADAR SYSTEM WILL ENABLE USAF 
TO TEST ANTI-MISSILE DEFENSES 

Can guide “attacking" drones 400 miles at supersonic speeds 


How good are our anti-missile defenses? 
A new Sperry Microwave Command 
Guidance System recently demonstrated 
for the Air Force will help military offi- 
cials find the answer. Applied to super- 
sonic target drones used to simulate a 
missile attack, the system will aid in test- 
ing the readiness of air defense units and 
ground-to-air missile defenses. 

With a range of 400 miles, the Sperry 
system cao guide a drone along a preset 
course with precise accuracy from a mobile 
ground control station. It displays a drone's 


path automatically on a plotting board, 
receives information continuously from 
the drone on its speed and other flight 
conditions, and commands the drone's 
engine and flight controls. When the earth's 
curvature or obstructions block the ground 
signal, the system operates through a 
director aircraft which is a flying duplicate 
of the master ground control station. 

In working with the Air Force to develop 
the new system, Sperry made use of its 
broad experience in gyroscopics and elec- 
tronics as well as its mastery of microwave 


radar for guidance and control of missiles 
and aircraft, Since 1946 Sperry has been 
designing and producing complete long- 
range control systems for drones and 
unmanned aircraft— including the first to 
fiy directly through an atomic cloud. 


y symem £0Mfn//r 

DIVISION OF RAND CORPORATION 




AVIATION WE£K PHOT Richard Sweeney 
makes a (lanel cheek prior to beginning a 
st.nll in the 707. .\itspeed gage reads 210 kf. 

350 kl. Gages, 'in rcbtioi. lo'pilot's hand 
arc: airspeed (two gages leltl: KMi-AOK 
gage (behind liaiid): Sperrs hori/oa./ern 

der work was miiiimal.lith )-a» danipci nff. 

tciisrics rtmiiin the siime as the forward 
nianciis'cr. if wings arc leveled prior to 
the breiik. No smipping tendeiiej was 
observed and the maneiiscr was done 
V'ithoiit raw damper. 

With spoilers iiioperathe at higli 
speeds, control pressures stay alsout tire 
same for turns. Init roll rate is naturally 
deere.ised. With spoilers iiiopenitive at 
pattern speeds, alraut 170 kt„ in ap- 
proach and configniatioii. toll rate is 
better than at high s|x.'cds due to out- 
board aileron use, and control pressures 
arc relati' cly lighter finui at liigli speeds. 
Low Altitude Capability 

Low altitude inaueii'Criiig wilh the 
707 is excellent. Good samples of this 
c-apabilits were obtained after a descent 
from altitude to perform II, S ap- 
proaclies on Paine I'ield, nortli of 
Seattle. ;\ Northrop l•■•.SQ-eauipped in- 
lerceplor unit is h.ised at Paioc, and 
descent was made while Paine ssas 
initiating a fighter dispateli. with s;iry- 
ing deparlotc routes used b\ the niili- 

Sesetal sharp dives and turns sserc 
made to put extra margins of distances 
between N709P.\ and the departing 
interceptors, and still arrise s'itii the 
transport at the proper spot for the 
initial approach to the Paine ILS. 

Steeply banked turns were made ssith 
placarded accelerations reached in level 
and descending fliglit path, and while 
eontrol forces were higher tlian normal, 
they were not excessive, and roll rate 
svitli the spoilers ssas vets liigh. 

I''ir.st approach was made witli 
uniplcr of the PB-20 aotopilot. a scry 



GIANNINI'S MOOEL 34IG FkEE GYROS MAN THE HELM 
IN THE NAVY'S TALOS. Mid-coursc guidance of 
the TALOS missile is achieved by riding 
a radar beam to the vicinity of the target. 
Immediately after launching, aerody- 
namic considerations require the missile 
to fly a straight and vtirroxv path, main- 
taining constant attitude. Glannini Two 
Axis Free Gyros have been piped aboard 
the TALOS to hold it "steady as she goes!" 


ReiTiDtcIi Engigized Electrical 

Ld« Drill during High Vibration 
Unrestricted 380 Travel 
el Both Gimbals 
Tko Precision Polenliomeler 
PIckolls 


Gianmnt ineauires & controls: 
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G. M. GIANNINI & CO., INC, 918 EAST GREEN STREH. PASADENA, CALIF. 


AVIATION WEEK, Oetc 


13, 1958 





From Honeywell, 

a quantitative report 

A device may be called "reliable”— but only when reliability 
is expressed numerically can we control and improve it. 


The Milicary doesn’t ask for a "reliable" aeronautical de- 
vice — It asks, for example, for a device with a .999 Rtliabilily 
fir 1000 htUTS of ipiralion. This gives us an expression of 
Reliability in a quantitative term that is not only meaningful 
in specifying performance, but also allows us to conuol and 
improve Reliability during design and production. 

"ro that end, Honeywell believes that every phase of its 


operations— planning, design, production, testing, storage, 
shipment, maintenance and operation in the field— must be 
included as factors in determining Reliability. It is Honey- 
well’s goal to establish numerical values for a.s many of these 
factors as pos.sible. 

The following is one example of how far Honeywell has 
already come in establishing quaniirative Reliability practices. 


THE PROBLEM: A .999 Reliability for 1000 hours— or 1 failure per million hours 



Last year Honeywell was called upon to design and manufac- 
ture an integrated limiter whose function was to disengage 
the automatic flight control system of an advanced high-per- 
formance aircraft immediately prior to overstress of the air- 
frame- The requirement is a .999 probability that no failures 
will occur in 1000 hours of flight. 

Experience shows that given the mean time between fail- 
ures the random failure law may be used to predict Reli- 
ability. Substitution into the graph at left shows chat a 
limiter which fails on the average of once every 1,000,000 
hours will meet the .999 Reliability requirement. 

THE DESIGN— To make limiter specifications compatible 
with the requirement, the following techniques are practiced: 

Simplieily— The simpler the design, the less chance for 
built-in failure mechanisms. As a first approximation. 
Honeywell uses the chain law of Reliability, which states 
that the Reliability of an assembly is the product of the 
Reliabilities of the pans. This allows us to evaluate the 
effect complexity has on Reliability. 

Derating— Used because we know a part's Reliability goes 
down as stress is raised from aero to the part's rating. 

Design Review— Prior to final testing, the device is sub- 
jected to a design review by senior designers, a parts ap- 
plication review in which each part is examined by an 
expert, and a qualification test by an independent expert. 

After initial design of the limiter, the mean time between 
feilures for the circuit is computed from the mean time be- 
tween failures of the pans. At this point, mean time between 
failures for the limiter is predicted to be 11,000 hours. 


S4 


on reliability 


Redundancy is introduced 

To raise an 11.000-houc mean time between failures to the 
required 1,000,000 hours, tuv parallel basic channels, each 
able to fulfill the complete function alone, are mated. This 
raises mean time between failures to 151.000 hours, still a 
long way from the required 1.000,000 hours. ’The graph 
(below) shows the relationships and solution. 




3. Reliability ofa redundant system of two 11, 000- 
hou t MTBF channels ovet lOOO-hout operating 
period as a function of the operating 
time between checks. 


Periodic Checks, the Solution 

It is found that a periodic check every 50 hours to make sure 
both channels are operating will result in a mean time be- 
tween failures of 2,000,000 hours. This meets and even sur- 
passes the tequiiement. Above is the graphical solution of 
the computations. 

Testing Bears Out the Results 

The limiter is tested for 16,000 channel hours with aero 
failures. Computations show there is only a 10* chance that 
the Reliability is less than -999 for 1000 hours of limiter 
operation. This test is conducted under environmental con- 
ditions in Honeywell’s evaluation laboratories in which any 
standard environmental requirements can be simulated, 
Honeywell also utiliaes government sled tracks for qualifica- 
tions involving supersonic environments. 


Some Further Results of Honeywell Reliability Methods 


The above account is only part of the Honeywell Reliability 
story. Equally impressive are these examples: 

• MG7001 Servo: 10,800 hours mean time between fail- 
ures based on 500,000 hours expetience. 

• HG2 Integrator: 35,600 hours mean time between 

• Safety and Arming Mechanism; no failures in 50,000 
units built. 


. Fuze Mechanism: no failures in 1,500,000 units, 
tested twice each unit. 

Results such as these make Honeywell the logical choice fot 
work in the design, development ot production of systems 
and components to meet military specifications. Call ot 
write Honeywell, Military Produas Group, 2753 Fourth 
Avenue, South, Minneapolis 8, Minnesota. 


Honeywell 



THE ONE AND ONLY COMPLETE BUYERS’ GUIDE 

... Serving the Entire Aviation Industry 


SPACE VEHiClES 
MISSILES 


AVIONICS 


SUPPORT EQUIPMENT 
& ACTIVITIES 


AIRPORT & AIRLINE 
EQUIPMENT 


In today’s tight competitive market your 
aviation advertising dollars must work 
doubly hard. Space technology and its re- 
lated hardware — Lunar Probes, Manned 
Space Vehicles, Earth Satellites, Missiles, 
Dyna-Soar — have opened new horizons for 
the aviation industry. Developments in buy- 
ing practices are rapidly changing. Radi- 
cally different aircraft and missiles are 
taking to the skies. Engineering manage- 
ment men are hard pressed for new sup- 
pliers, and new prospects. The only source 
where they can obtain complete aviation in- 
dustry buying information is in the pages of 
AVIATION week’s ANNUAL BUYERS’ GUIDE . . . 
the ideal medium to reach over 70,000 key 
buying influences the year round. 


Buyeis of aviation products and equipment for air- 
craft, missiles and space vehicles will be looking for 
companies and products in the fourth annual 
AVIATION WEEK BUYERS’ GUIDE. The iiew 1959 edi- 


■ENEFITS TO KUDUS 

Complete — Covers the entire aviation industry. 
Five major product divisions, sub-divided into 
1800 individual product categories. 

Quick and easy to use. 

Products are cross referenced. 

Complete listing of government procurement agen- 
cies. Tells: Where to go; Who to see; What 
they buy. 

Alphabetical manufacturers index. 

KUEFITS TO ADVUTISIRS 

Year long ad life. 

Multiple exposure of your message. 

Advertisers receive bold face product listings which 
include “advertisement page reference.” 

Advertisements are product indexed in addition to 
regular advertisers index. 

Reader service cards to supply you with key in- 
dustry sales leads. 


tion is more complete, more up-to-date, more essen- 
tial than ever before. If you sell in the aviation 
industry, your advertising belongs in the Buyers’ 
Guide — as well as your company product listing. 
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.sniiiolli prottUuic. Bruikoff at lOO ft. 
sbo\'e ficki k'\d was made, and air 
craft broiiglil around for anoliicr ILS. 

Use of throttles on tlic 707 does not 
call for light and easy inoscnicnt. Pilot 
can most levers Ijack and forth fast, and 
acceleration of the engines, which in- 
corporate fairh recent livdroincclianical 
(nel controls, was fast, .\nticipation of 
power roquircmeiits was required, hut 
not e.stremc anticipations which have 
l>ccn talked of in some qiarters. 

Power is applied with the thrust 
levers sooner tiian weiild he a-qiiitcd on 
a piston ciigiitc; thrust hiiildnp is fast 
and acceleration is not slow when 
power comes in. 

Lmding checklist for N709P,\ was 
again an Pd'R type, covering more than 
would he required for nonnal landing. 

here is decking for bnikes o^ with 
Ihc airti-skid unit tested aitd a clieck of 
indicator on ovctliend panel above the 
|)ilot accomplished. 

Setting up for landing in the 707 is 
no more difficult tlian iit piston air- 
craft; if anvthing. it is e-asier in that 
there is Ic.ss to do. 

Since 707 speeds at low .iltitudcs are 
lint greatly above those of today's trans- 
ports, initial entrv- is made at about KSO 
kt. Landing at Boeing I'icld has the 
initial approach made aaoss Seattle- 
I acoma Internatioiuil .\irpurt. with a 
left turn onto final for Boeing. 

On the approach across Scattlc- 
1'acoma. airspeed is reduced to plus 
50 kt., vvith V, here referring to mini- 
nuiin safe flying speed or what wortld be 


"unstick speed" m takenff. Genir is 
down. I.indiii| checklist slaits before 
•urn onto final, completed on final. 

Ai with landing any aircraft, setting 
up properly on the final approach eon- 
Irihiitcs greatly to landing the 707. 
Kst-ahlishiiig rate of descent desired ac- 
cording to terrain, holding steady, bleed- 
ing oil aiispccd from initial value to 
arrive over the fence with about V; plus 
10 kt. is the l>CSt procedure. 

On final, made without yaw damper, 
lateral oscillations can he a problem if 
allowed to start, and if started, not 
danqsed out. First approach in N709P.\ 
wound up with some oscillation, due to 
a slight correction, which vs-as not al- 
lowed to occur again, although the first 
landing wn.s satisfactory despite the ap- 
proach. 

Descent Rate 

Descent rate approximated 500 fpm. 
for first landing. Should a pilot find 
himself high on the final approach, use 
of spoilers will drop the aircraft to the 
desired position with precise a|)pliea- 
tion indicated, although with the extra 
speed margin and power application, 
an incipient undershot is not hard to 
correct for in the 707- 

Spoilcrs usually arc not used on final. 
.Airspeed is controlled by attitude and 
rate by power, and cstablisliing desired 
conditions as soon as possible on the 
firuil precludes the necessity for use of 
.'poiters. 

As tlic 707 comes over the fence, 
flareout is initiated at approximately 
plus 5 or 7 kt- Mare is smooth and 



H-43A Equipped with Beor-Paw Landing Gear 

Kanian U--13.A crasli-iescuc hdicoptet for USAF is equipped with bcar-p-aw landing gear 
designed for mud. sand and snow operations. Note inboaid Sm, cliaractciishc of Il-43s. 
H-t3A, powered by a I’ratt 4 Whitney R13-WI rated at 600 hp. max., is equipped with 
Kaman in-flight rotor tracking device, rescue hoist, cargo hook and Utters for iniiired. 



FOUR KEY 
ASSIGNMENTS 
IN PROPULSION 


power research. Chance Vounht offcr.-i 
opporlunity to join small-group R 4 D 
effort in nuclear and space propulsion, 
and in advanced ffuid inechanies. 


isenior Propulsion Speciallsl. Advaaveed 
Engineering or Physics Degree with a min- 
imum of 6 years applicable experience. 
To conduct research and development in 




cooling progress and advis 


Senior Propulsion Engineer. Advanced 
I Engineering or Physics Degree with a min- 
' innim of 8 years applicable experience. 
To conduct special technical studies to 
optimize energy sources for space propul- 
sion systems (both primary and auxiliary 
I TOwerJi supervise applied research and 
I development in the space “"'f auxil- 

advanced studies of propulsion require- 
ments and methods. 

I Nuclear tjeicnlisl. i 
' Of Physics Degree. / 

applicable experience. To conduct special 
technical studies in the nuclear field; super- 
nuclear specialists conducting applied 

propulsion and auxiliary isowei; monitor 
nuclear propulsion .vdvanced studies in staff 
capacity for Chief of Propulsion. 
Engineering Specialist. Advanced A.E. or 
M.E. Degree preferred with a minimum of 
5 years experience. To conduct applied 
rese.irch in advivnccd fluid mechanics in 
high supersonic rctfon; perform design 
analysis of high M.ath number aircraft and 
missile inlets and exits, and technical stud- 
ies of fluid dynamics and control devices. 
Qumed engineers and scientists who 
would like to loin Vougbl's prelects in 
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Vought Vocabulary 


re-li'a-bil'i-ty: 


Fleet -proved heritage of Crusader III, 

backed by 41-year Chance Vought tradition 


Reli.ibility, like superior speed, altitude niid imineuver- 
ability, is built into Vought missiles nnd aircraft. 
Tliis vital ingredient is the Fleet-proved heritage of 
Crusader III, Chance Vought’s autoinated all-weather 
Navy fighter. 

Crusader I achieved a major breakthrough when 
if became the first 1,000-mph-plus fighter to operate 
from .aircraft carriers. This airplane established U. S- 
and world records . . . beeanie operational faster than 
any modern jet in history. In an era of increasing 
technical complexities, it is proving its reliability aboard 
Navy carriers in two oceans. 

Regidus I became an operational missile as early as 
1955, It has proved its reliability witli a record of more 



than 700 flights. Regulus II, carrying on this tradition 
for reliability, in September accomplished history’s first 
flight of a supersonic missile from a submarine. 

Experience gained vvith Crusader I and tlie Rcgulus 
missiles is tlie heritage of CiT<snf/ei' III — a heritage 
backed by 41 years -of developing, producing and 
servicing reliable sea-going weapons. 

Scientists and engineers: pioneer wilh Vought in new 
mi.ssilc, manned aircraft, nnd electronics programs. For 
details on select openings write to; C. A. Besio, Supervisor, 
Engineering Personnel, Dept. M-17. 






THE MAN BEHIND THE GREASEGUN ... The exploits of the fliers 
and aircraft that are keeping our nation secure can not be written 
without proper credit to the unheralded man behind the greasegun. He 
is a member of a maintenance crew ... a crew chief ... a plane captain 
who is content to enjoy the reflected glory of his ship. Something of 
him flies with every aircraft, and when ship and crew return safely 
he knows his job has been well done. For he knows that nothing could 
fly, no pilot could climb aboard without his contribution. Kaman Aircraft 
recognizes the job these men are doing and gives them a tangible salute 
by designing helicopters which require minimum maintenance and make 
the man behind the greasegun whistle while he works. 


THE aircraft CORPORATION 
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luiic is not required to be c.<trcmeh 
liigli, iiiul technique is to complete fliirc. 
cut the power, liold the speed and the 
airplane flics on sniootlily. It c.in be 
made to float, or can be dropped in a.' 
>>’cU. and in either ense, recorcry is as 
with a propeller driven aircraft. Since 
^peed is adequate, aerodynamic control 
recovery is effective, and power can 
ulso be used. 

/Vftcr the main vvhcch contact the 
ground, the noievviteel is lowered and 
spoilers ate raised quickly to dump lift. 
.\s spoilers are raised, a noseup pull is 
felt, probably the result of high forces 
a|>plicd on a long moment uriii from 
tlic main landing gear truck.s. 

Thrust teversers are activated as soon 
as spoilers are up. Moving tlirust re- 
verse levers to their first mcciiauical 
stops activates the clamshell doors, and 
as doors close, stops elisvippear and 
levers arc moved further aft to increase 

\ definite tug is felt with application 
of tlic thrust reversers. and the airplane 
decelerates faitiv sharpiv. Reversers can 
be operated up to 90% rpm. on 
down to 60 kt., after wiiich power is 
reduced to 1.9 EPR- The airplane can 
lx; controlled using differential rcvctsei 
ixiwer as an adjunct to rudder during 
initial roll and can be used alone after- 
wards. High buffet associated with re- 
verse propellers is not present with 
Hoeing thrust reversers. 

In up-and-down flights at Boeing, nn 


brakes at all or slight applications at 
tumarotmds for takeoff, were the order 
thrust reversers and differential power 
in conjunction vvitli nosc-vvhecl steering 
vwre used for taxi and ground control. 

In one landing at 172,000 lb,, by 
I'cmi I-aync, Boeing test pilot who 
checked out ,\viATio.v Week pilot, the 
aircraft was touched down approxi- 
niatclv 1,000 ft. down tlic runway, was 
eompkteiy stopped at 8,000 ft. marker 
and allowed to back up several feet, all 
with reversers alone, operated at pre- 
scribed levels. No brakes were touched 
and steering was by nosevvhccl. 
Choraeteristics Assessed 

Landing liy Avi.ation Week pilot at 
v.irions weights up to and including 
189.000 lb. emphasb.cd the 707-120’s 
controllahilitv. stahihiv and good land- 
ing chiiracteristics. Speeds v-aried from 
approximatch 129 kt. after flare up to 
ahniit 1 59 kt.. according to gross weight. 
In all landings, an effort was made to 
achieve precise speed control according 
to weight data, vvithoiit margins, both 
to a.sscss airplane characteristics and 
those of pilot not accnstoincd to the 

In all operations, adherence to cal- 
culated aiTS|>ecd values paid dividends in 
ease of pilot effort as well as iiv airplane 
jxirforniancc. 

Landing data from test flights has 
shown, according to Boeing, tliat the 
average sink rate of pilots at 707 land- 


ings is on the order of 2 to 3 fps.. 
whicli viclds the same loads at takeoff 
gross vvciglit as a 10 fps. sink rate at 
maximum landing weight of 179.000 
lb. Tliis ensures that should a takeoff 
have to turn into a oncc-around-the- 

E attern flight, emergency landings can 
e safelv made at takeoff vvciglit. 

On a number of fliglits in N709P,\. 
additional pilots were aboard from Civil 
.\eronauties .Administration, as well av 
Boeing pilots achieving familiaritv with 
the airplane. 

Watching various pilots during land- 
ing and takeoff, in-flight maneuvers, in- 
iHciited case of mccli.mieal fliglit transi- 
tion to the 707-120. In all cases, pilots 
"cre observing stated values for air- 
speeds and manemcT limits, althougli 
tlic degree of familiaritv with jet flight, 
large swept wing airplanes and other 
aspects, varied. In no case, did effort 
and conccntiation required apjicar to 
impose undue pilot stress. 

Aviatiox Week pilot's left seat 
night living in N709PA, with Boeing 
test pilot Janies R. Gannett, included 
landing, takeoffs, manual ILS approach 
on Paine Field. 

Usual changes from dav to niglit fly- 
ing prevailed, i.c., dqitli percqjtion im- 
pressions, etc., but general ffight and 
handling techniques remain the same. 
No great mental adjustments were re- 
quired bv the impressions yielded bv 
operations in the dark. 

Night takeoff remains cssentiallv the 
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Noted test pilot 
gives a 
bekind-scenes 
operational report 
on America’s first 
jet airliner . . . 

another in 
Champion Spark 
Plug Compani/s 
series on 
aviation history 
in the making 



FUGHT 





U'hat “greatest-yet" moment in American 
aviation history — dawn of the commer- 
cial jet age— stands at zero hour. Pan 
American has just taken delivery on the 
first of 23 Boeing 707 turbojets. Other air- 
lines will put Douglas. Convair and 
Boeing turbojets in service in the months 
to come. It's been a long count-down . . . 

The 707. designed to cut existing pas- 
senger schedules in half, was first flight 
tested on July 1 3. 1954. A transcontinental 
Speed record was almost automatic — 
Seattle to Baltimore, 3 hours, 48 minutes; 
cruising speed, 612 mph. 

As a test pilot who's flown about every 
type of transport including the 707, I’ll say 
right now it’s impossible to describe the 
performance difference between the 707 
(dDI'£« 


and conventional aircraft. The 707 is a 
pilot's dream as well as a passenger's. It’s 
easy to fly. Its performance is superb . . . 

You flick a switch. Champion jet ignit- 
ers fire three- to four-inch bursts into the 
combustion chambers every second for 30 
seconds. The 112- to 180-passcngcr air- 
craft comes alive instantly. No warm-up 
necessary. Flight test is on. 

Releasing brakes for takeoff, you realize 
in an odd moment of pride-spiked humil- 
ity that your finger tips command S3 
million of precision-built aircraft— and 
60,000 pounds of thrust that's going to 
ram skyward a mass nearly Ixicr the 
Height of loilay's big propeller airliners. 
The 123-ton ship breaks ground at 150 
knots. You feel a surge as retracting land- 
7;aI£ND 


ing gear and flaps reduce drag. Soon 
you're at 300 knots indicated. Your rate- 
of-climb is more than double that of 
present-day aircraft. 

1 climbed to 35,000 feet in 13 minutes. 

Cruising at 600 mph between 30,000 and 
40.000 feet— well above weather and 
where jets perform best— you sit back, 
smile, look around. Absence of piston- 
engine throb delights you. 

There's practically no vi 
lion. You hear turbi 

sengers will hear or 
whistling, will not be buffet- 
ed by ordinary turbulence. 

You check your 20 engine 
instruments again. It’s quick 
and easy: All needles are 
parallel during normal oper- 
ation. All the pilot need do 

parallel! 

Pilots, the simplicity and 
honesty of jet control is like 
a prayer answered. Gone arc 
prop synchronizer, super- 
charger, cowl-flap, mixture, 
carburetor-heat and prop- 
pitch controls and mag 
switches. Primary flight con- 

ally operated. No power- 
boost. Spring tabs cable- 
connected to wheel and rud- 
der pedals actuate co 
Internal pressure balances 
provide low control forces 
for low-speed maneuverability and higher 
forces for high speeds where abrupt maneu- 
vers aren’t desired. End result — “natural” 
feel. No sluggishness, no over-sensitivity. 

Mid-span, high-speed ailerons supple- 
mented by hydraulic spoilers and (when 
flaps are down) use of outboard, low- 
speed ailerons simplify lateral control. 
T^is permits safe operation from airports 
with a 90° crosswind of 30 mph, and the 
spoilers provide speed brakes for a wider 
choice of approach angles. 

Power control is simple as a broom 
handle. A single lever mechanically con- 
nected to a hydro-mechanical regulator on 
the engine slows and speeds the plane. 


Fuel-air ratios take care of themselves. 

For dual reliability, each engine has 
normal lank fuel flow plus two independ- 
ent electric boosters. Engine-driven pumps 
feed fuel if the electric pumps are lost. 
In emergency, a manifold line may draw 
fuel from any tank. Likewise, the 707 
has (wo independent hydraulic systems 
for actuation of spoilers, flaps, landing 


gear, nose-gear steering and brakes. 

You pul the 707 through her paces. 
Then — the crucial moment: You siiiiulale 
flameout, though chances of it happening 
are slim. Engine is dead. And the life- 
trigger— the jet igniter— has been in this 
jet furnace enduring temperatures of 
thousands of degrees for hundreds of 
accumulative flight-test hours . . . 

Flameout. You lake comfort in the 
knowledge that Champion’s long history 
of spark plug development includes unr^ue 
know-how with jet igniters dating back to 
the birth of experimental jet engines- 
those built by General Electric in wartime 
1943! And that Champion was first with 


jet igniters in military aircraft — and has 
held that lead since . . . 

You flick the switch. Two jet igniters 
spit lightning into the dead turbine. The 
big Pratt & Whitney engine flashes to life. 

Flight lest secure, you descend com- 
fortably at 10,000 feel a minute. With 
speed brakes, single-motion power control 
provision for lowering wheels at 
cruising speed, slow-down 
distance is but two miles. 
Go-around safety is assured. 
The big ship maneuvers 
easily in the traffic pattern. 

The 707 goes into service 
as the most thoroughly 
tested airliner in history, Tex 
Johnston, one of the great 
test pilots, tells me. It’s 
backed by 24.000 hours of 
wind tunnel testing, 1,500 
hours of flight testing— plus 
the performance record of 
its military counterparts. 
Likewise has the relia- 
bility of the vital Champion 
jet igniter been established 
-IS years of testing and 
performance in military air- 
craft operating under gruel- 
ing conditions, four years in 
exhaustive 707 flight testing. 
Champion’s depth of experi- 
ence and demonstrated abil- 
ity to make metal and 
ceramic pans capable of 
perfect functioning in fan- 
tastic temperature ranges 
led Pratt & Whitney to Champion when 
the J-57 engine was being developed. A jet 
igniter must not only capable of re- 
igniting the turbine at critical altitudes 
and speeds, it must deliver instant starts 
on takeoff day after day. 

Today Champion is teamed with engine 
manufacturers in advanced jet engine 
development and remains the greatest 
volume producer of jet igniters in the 
industry— hence the superior igniters at 
much lower competitive costs. 

Tomorrow . . . well, this is it for Pan 
Am, American Airlines— and the 707! 

. . . solutes the Boeing Airplane Company 






^ow Aeronutronic Is meeting 
the needs of advancing 
science and technoiogy 

The Ford Motor Company established Aeronutronic Systems, Inc. to engage 
in the development and manufacture of highly technical products for 
military and commercial purposes. In a time of expanding science, Aeronutronic 
is meeting the technological needs of the Nation, A few of Aeronutronic's 
broad interests and activities are illustrated here. 




AERONUTRONIC SYSTEMS, INC. 

a subsidiary of Ford Motor Company 

For Information and dooklats about Aarcnutronlc*. interasta, faciiitiaa or product., addraaa: 
Aaronutronic Syatams. Inc.. Building li, Air Way. Glendale, California. 


\jinc its tor tlavli|lit, ivith greater coo- 
tciitMtion on gages since liorizon ref- 
erence Is lacking. 

I.andiiig «as at 1S9.000 lb,, requir- 
ing airsptcdb above those used in Jay 
flights, initial iipproach, with average 

I. 1 KPR power setting, was made from 
over the water, a reversal of day nptia- 
tiims direction. 

Iliildiiig staiidiirdiaed .speed values 
throughout, the airplane flies down 
nicely, and with night height iinprcs- 
ston adjusted for, landing was mirnial. 
Since iidditiinial t.ikeoff.s and landings 
were to he run. tlmtst reterser, nose- 
wheel stcvriiig and differential power 
were vised for gtoutid control. 

Night ILS Approach 

Night ll.S approacli was made un- 
der completely simulated Ih'R condi- 
tions, w ith the command needles of the 
Sperrv attitude gage as prime reference, 
cross eliccked against the other gages 
as requited for good tediniqiies. 

Since small lateral movements which 
were too small to note in the aitpl.ine- 
luirizoii relationship of small Sperry at- 
titude gage produced proportionatelv 
great defleetious on the localizer steer- 
ing needle, care had to he exercised to 
.ivoid inducing Oiitch roll since the vavv 
damper was not in live. Making small 
coriections' .iitd using stcadv control 
pressures rather th.ni movements re- 
sulted in a smootli approach p.itli being 
achieved prior to reaching middle 
ni.irkcr. Power level w-,is 1.4 FPR after 
the glide slope intereeption. 

Rteakoff at prescribed II 'R miniimiins 
|)revcntcd no great power anticip-ition 
|:roblem. 'Ihrottles were advanced at 
the mininmm altitude and airplane smk 
w.is stopped immcdiatelv. Since the 
miti.i] approach was started at \'; |)lus 
lO kt.. and speed bleedoff was slow and 
steady, siifftcient airspeed remained to 
cheek liescenf and initiate climhoul as 
]sower was ap])lied. without getting into 
any tight cornets, illustrating sound- 
ness of values which h.id been estab- 
lished for these procedures. The quick 
engine response combined with proper 
ait.speed should give pilots a noiin.il 

II. S approach and go-aroiind. 

Trim lx:ing verv imporl.mt in 707 
flight, protection has been incorporated 
for a variety of contingencies which 
might arise. Differentia! spoiler use 
can offset a stuck stabilizer as noted 

Runway Trim 

Should runaw'.iv trim ocair, it can 
he mamiallv stopped and rccovetv cf- 
tceted without spoilers. nmawav con- 
dition is highly uiilikeh, since the actua- 
tion motor has a.c. electrical pow er while 
the clutch operates off d.c, jwvt't. I 'ail- 
cite in either one would normallv sto|j 
the other. 

However, if both circuits arc jammed 



QlrtOuttO-dnoitelacfe 


CLEVELAK, 


29^ MORE OPERATING HOURS WITH 

fiirwork OVERHAULED ENGINES 


During the Jirst 4 moutbf oj r957. u e aitr.igti/ 776 operulhig hour! 
per engine u ilb 64.7% ulitixalion. The engines cnine Jrom 3 di^eren! 
oierbuni shops. Individual engine perjormance records persuaded ns 
to su’ifch exclusively to Airuork. 

During the ins! 4 months oj 1937, when S0‘/c oj the engines on our 
jieet oj It cONvairs were e^irwork overbanlu average operating time 
increased to IO43 hours, with Hh.’J'/c utilization. This time is expected 
to increase as all our engines become e-xc/usivc/y Airwork overhauled. 
E. A. "eUD" eUTTEItFIELO R. X. TAYLOR 

Supt. of Maintenance Director of Maincenance 
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MAJOR LEASE FINANCING 

PUBLIC CARRIERS • CORPORATE OPERATORS. 
MANUFACTURERS and OVERHAUL AGENCIES 
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STRUCTURES 

ENGINEERS 

It will pay you to investigate 
these challenging 
and rewarding openings 

A number of high level positions are now available in Bell 
Aircraft’s four divisions. These will appeal particularly to 
experienced structures engineers who desire an opportunity 
for rewarding progress in advanced research, analysis and 
development of space vehicles, high performance jet VTOL 
aircraft, guided missiles and rocket propulsion systems. 

SPACE FLIGHT "Dyna-Soar" 

A Structural Loads Design 
A Preliminary Design & Airframe Analysis 
A Structural Cooling 

AIRCRAFT Jet VTOL 

A Project Loads Engineer 
A Advanced Structural Design Chief 
A Airframe Structural Design & Analysis 

MISSILES Advanced Design 

A Design Criteria Specialist 
A 'Hot' Structures Design Specialist 

ROCKETS High Energy 

A Rocket Engine & Components Analysis 


open, tlic pilot can hold the manual 
trim wlicel in the cockpit 6nnly and 
stop tlie mechanism. 

Layne went through the demonstra- 
tion bv applying runaway nosedown 
trim while AviATiorr W'eee pilot was 
flying manually. Stopping the wheels 
with a Btm grip, the trim circuit cutoff 
switch can be operated to stop entire 

Kcccncry to lesel flight is effected 
b}' pulling the nose up as far as pos- 
sible against forces, neutralizing con- 
trols and cranking in as much trim as 
possible by manual wheel before forces 
build up too much. Additional se- 
quences were required of noseup control 
force, neutralize and crank, since initial 
iiinaway trim was allowed for demon- 
stration purposes to produce a decided 
nosedown attitude. 

Ilowx'er, throughout the entire op- 
eration. with hvo pilots wxrrking manual 
trim wheel, the airplane remains con- 
trollable and rccoserv can be effected 
without entering danger areas of flight 
enielope, although considerable pilot 
muscle is used in recovery cycle. 

General Feotures 

.\ numbrrr of general features were 
observed b\' AviATroN Week pilot in 
\-atious phases of N709P.A flight work 
and riding in passenger compartment. 

One is the aerodynamic noise, which 
is predominant one in cockpit area. 

A pronounced hiss is heard through- 
out the flight spectrum. It is not un- 
pleasant, and docs not impede conr-cr- 
sation. which can be conducted at 
nonnal voice Ics-cls. 

Aerodynamic noise results from use of 
spoilers, according to the degree of ex- 
tension, Spoilers also produce a defi- 
nite shake of the aircraft, which should 
not be disquieting to passengers rr-ho 
have been told in adr-ance what to ex- 

Gear Extension Noise 


Send your resumes today to learn about these assignments 
and the unusual opportunities they offer you for rapid ad- 
vancement and professional growth. Liberal salaries and 
fringe benefits. And you’U find good living for you and your 
family with unexcelled cultural and recreational advantages 
on the beautiful Niagara Frontier. 


Write: Supv., Engineering Employment, Dept. £-53 
BELL AIRCRAFT CORPORATION 


Buffalo 5, New York 




Landing gear extension also produces 
3 definite noise as air roars into wheel 
well cavities until main ge.ir doors close 
after extension. 

Watching the landing gear extension 
bv the emergency ss'stem, showed tliat 
the sequence was not difficult and 
could be accomplished quicklv. 

Small face of 3-in. attitude indicator 
in Sperry pilot display suh.stantiallv re- 
duced usefulness of that element of the 
instrument for Aviation M’eek pilot- 
AV'idth of the horizon Kir and airplane 
svnibols was great enough that small 
mwemenfs of the airplane went almost 
unrecorded as far as being precisely and 
easily visible and noticeable to pilot. 
The larger 4-in. gage which is being 
used in other installations should help 
overcome this feature. 

Aviation Week pilot made one left 
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seat fliglit ill Boeing KC-llj tanker aii- 
er.ift which was |Urt of a USAh' accept- 
ance flight. USAh' pilot in comniaiid 
was Dipt. Hollis R. Downing of Larson 
.\I-B. 

ranker was at light gross weight, w ith 
c<imparati\cK low speed points. Depar- 
ture from Boeing Field was In a con- 
trolled route according to regiihitiims 
now in effect, until 20.000 ft. altitude 
was reached. 

I'liglit work included a stall, in which 
tluiracteristics remained much the same 
,is those of tlie commercial transport, 
and turns, accelerations and decelera- 
tions and general flight characteristics. 

.A.s assessed hy the Aviaiion \\ i;kk 
pilot, flying the tanker is very similar to 
Using the 707-120 transport, although it 
could be expected to lx- different at high 
gross weights, since the tanker can be 
loaded to upwards of 300.000 lb. while 
maximum suluc for 707-120 as of now 
is just under 230.000 lb. 

Cine inaneuvcr performed in the 
tanker which was not done in the trans- 
port was high speed descent, made 
from 20,000 ft. to 2,000 ft. in jet pene- 
tration, and above that in sample of 
flight handling. 

Air Braking 

Use of spoilers, flaps, landing gear 
as air brakes combined with minimum 
power sends aircraft dmi-n at fairly steep 
angle althougli the airspeed docs nol 
build up. Speed w-as kept in the region 
of 250 kl. IAS during the descent, 
which averaged out mer-ali at about 
12,000 fpin. Airplane is noisy during 
descent, there is some shake from spoil- 
ers. Descent can be initiated instantly 
wlicn desired, since spoilers can be 
r.iiscd at any \clocity up to V„ on 
either tanker or transport- Gear drop 
is placarded higlicr in the tanker than 
in the transport, as is maxinuuii speed 
with gear extended. Howc'cr. in no 
ease did it seem that airspeed wanted to 
build up to maximum or near maximum 
Millies, while an adequate descent rate 
was retained. 

IKc tanker panel layout is different 
than that of the transport, with tlic 
fuel mauagement panel on the center 
pedestal between pilots. ,\lso. main in- 
strnincnts differ on flight sections, with 
a large 5-iii. Lear attitude indicator pros- 
ing e-xtremelv useful in adjusting pitch 
angle as dcsircti in stall, other niancus- 

, Another differenee is in the s|)ec(l 
gage and altimeter, witli the altimeter 
using differential hands in the militars- 
airplane as contrasted witli tlic one liand 
and dniin-in-window of conimtTcial air- 
craft. .Also, the military .speed gage 
has one main hand reading in Inmdreih. 
while a drum-window reads in single 
knot increments. 

'Ihc military panel was much easicT 
to flv with tlian commercial, although 


airline operations and C.\A legulations 
specifi mote gear for a cisil transport; 
the design of tlic gage-s themselves was 
much better in the tanker. 

ConwaA' Testbed Loss 
May Retard Program 

lasndon-DevcIopmcnt of the Rolls- 
Royce Conway bypass turbojet engine 
will be delayed' by' the crash of the A\ to 
Vulcan being used as a test bed in the 
program. 

TTic aircraft disintegrated and burned 
at an altitude of about 230 ft. during a 
fli bv before a crowd of 2(1,000 persons 


at a Battle of Britain dis|>lay. Seyen 

uuis and a Royal .Ait Force navigator, 
and two |romid staff sergeants in a run- 
way control caravan and a senior air- 
craftsman in a fire rescue laind Rot et. 

Riills-Rovcc said tliere was no esi- 
deiice the four Conway en|incs were 
a contributing cause. Ibc aircraft w-as 
tlic first prototype of tlie A'ulcan. bailed 
from the Miuistn' of Supply to Roils- 
Rovcc- It first was equipped with Rolls- 
Rmce .Avon engines, later had the 
Armstrong Siddeley Sappliire and Bris- 
tol Olympus. 

No piece of the aircraft larger than 
10 ft, struck the ground. 


EIGIiEERS! 

Jet Engine Leadership 
Comes from GE 


j Here in Cincinnati, CE’s Jet Engine De- 

•Jj partment is a team of cngineeis helping to shape 
the future of American Aviation. These special- 
ists — builders of the J47, the J79 and the new 
J93 — invite YOU to join them in pioneering 
advanced designs for e\ er-greater power for air- 
craft propulsion. 

Additional product responsibilities combined 
wdth military and commercial Jet engine contracts 
through 1962 continue to expand our activity. 
We have many “career” positions like the follow- 
ing for degree engineers who tlirive on recogni- 
tion of accomplishment in an atiiiosplierc of 
professional resjiect! 

79 APPLICATIONS ENGINEERS FOR MARXETIN(;-2 |>osi- 

lions open. 

FLIGHT AND FIELD TEST ENGINEER-1 porilion open. 

MECHANICAL CONTROL COMPONENT ENGINEERS- 

2 dill lie added to development engine group. 

CONTROLS RELIABILITY ENGINEERS-3 lor advanced 
design group. 

COMPRESSOR DESIGN ENGINEER -1 for ad- 
vanced engine project. 

N0Z2LE AERODYNAMIC ENGINEERS— 2 for ad- 
vanced design group. 

Interested? Send your resume now— or for 
additional Information, write or phone: 
Mark Elwood, Jet Engine Dept. AW-10 
Cincinnati 15, Ohio. Ph.: PO MlOO 


Collect Lc 



ELECTRIC 

ONGNNAT/ 75, OHIO 
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Giiiduiicc section (left) lioiiscs missile tcccivcc oii<] bciicon with gntcniijs ot missile iin lips sthicli olso mount pilot tubes (shown with cosei 
snnpsf. At right, Nike Ajas giiid'ince is checked out in osscinbls building, Rh' test set cunnccts to nussilc through saddle couplet. 


Army's Nike Hercules 
Shown Disassembled 


.Arms's Nike llerenle.s siirfacc.to.air missile ssstem is loented at Ft. Tilden. 
N, A'. The missile svstem uittploss aequisitiuii, hitget tracking and missile 
tracking radars and computer to prostde command guidance bringing mis* 
sile to hrrget interception |H>int. Both Nike Hercules, with conventional 
and nncleut warhead capabilitv, and Nike .A|a\ use intrdilscd .Ajax launchers. 
Shited range o( Hercules exceeds 7S mi., altitude cuirability 80.00U it. 
New* tracking radars arc said to have 75^ improvement in range and 
aceuraev. To date, however, no tests of either missile have been annomiced 
against supcTsrmic targets. 
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AVIONICS 



SAFE TAKEOFF 
IKDICATED 

BRAKING NO LONGER 
POSSIBLE 


TAKEOFF MONITOR pro|>oscd bv Servoniechanisms, Inc., presents hikcolT data to pilot bv 
scrv(i.driven tapc.s, Crmtinuonsh caleiilalcd point of takeoff is indicated by center diamond, 
is compared bv pilot w'ith tcstbcHik ealcnlatcd takeoff point shown as triangle at left. Right, 
haitd tape shows pilot point along the riniwav where his aircraft would stop under full 
dcceictulion. Movement of computer calculated takeoff point from predicted point may be 
pilot's Erst sign of trouble. 


Takeoff Monitor Computes Runway Roll 


By James A. I'lisca 

Hnuthonre, Calif.— Takeoff monitor, 
designed to provide liiglily accurate iii- 
foniiation to a |jilot as to where liis air- 
craft will leave the ground on takeoff 
.md vvlietlicr he slitmitl abort. Inis been 
proposed bv Scrvonieclianisms, tnc. 

Monitor displays the takeoff situation 
in llie form of a graphic vertical scale 
that presents 3 picture of the end of 
the runway with markers showing the 
|)oint at which the wliccls will leave the 
ground and the point at wliicli the air- 
craft vvemUl stop if full brakes were ap- 

Xecd for such a device has Iscen 
dcinonsirated bv the incre.ising number 
of takeoff accidents with the advent of 
let aircraft- 'Ilie reasons are: ambient 
temperature and pressnre-altilude de- 
pendence of jet engine thrust, increased 
bakeoff speeds, and fewer "cues" to the 
pilot from slower acceleration, decreased 
noise and vibration. 

,\s a result, use of this tvpe of device 
has been recommended for commer- 
cial jet aircraft by the recent Inte-raa- 
tional Air Transport Assn, technical 
conference in Miami. At least six other 
avionic manufacturers have aheadv en- 
rcTcd the competition with takeoff 


inoniton of tlicir own: five arc airborne 
systems: one is a ground-twsed system. 

Proponents of Ihe airborne ap|)ioacli 
include: .Avicn, Doiiian I Ulicopters. 
Koil.vmaii Instrument. Minntapolis- 
Ilniicvwell and Sperrv Gyroscope. 
Norllirop .kircraft's Nortionics Division 
has proposed a ground-hased system 
that requires no ec|uipment. in tlie air- 
craft (AW June 2T. p. 65. .WV Julv 28, 
p. 77). 

Servomechanisms' System 

'Ihe monitor designed hv Servome- 
(hanisnis has been proposed to major 
airframe manufactnrers and to Wright 
.kit Development Cenfet, .Although 
this monitor would weigh about 9 In. 
as compared vvitli tlie s-7 lb. of com- 
peting svsteins and would possible cost 
more to produce, tlie companv believes 
its upptoacli provides mucli more ac- 
curate data to the pilot in the form 
that he can most easilv assimilate at 
tlie critical point of tlie takeoff roll 
where he iiinst decide, "Will I. or won't 
f?” 

Pliilo.sophy of the Scrvonieclianisms 
ap|)roach sepaiate three problems in 
the design of an optimum performance 
takeoff monitor. 'Ilicsc problems ate 
considered to he presentation, predic- 


tion and computation. The resolution 
of the-sc problems is b.lscd on the fact 
(liat the monitor liccomcs most impor- 
tant to the pilot at a time of maximum 
stTcss-whcn an cmcr|cnc\ is imminent 
— tlietcfote, tlie form of tlie |jrcscntation 
dictates the svstem. 

Rcgaidicss of the input data to the 
ainipiiter or the equations of the com- 
putation. the companv believes the final 
presentation must be in a form that tells 
the pilot whether lii.s wheels will be off 
the ground when the end of the rnnwav 
is reached- tinman engineering serves 
tlie pnrpo.se of matching this informa- 
tion to the |)ilnt in the most effective 
manner, eliminating the need for liiin 
lo perform mental data processing. 

Servomechanisms considers any in- 
strument that directs a pilot to act witli- 
out presenting the information for judg- 
ment is useless. A light that indicates 
"takeoff" ot “abort” makes the pilot 
part of a servo loop latlicr than free- 
ing liiin from mechanical jobs for com- 
mand decision. 

In certain types of military missions, 
for example, a pilot might decide to 
risk whatever safety factor has been .al- 
lowed in tlie computation because of 
the importance of the mission. 

In designing tlie face of the instrii- 
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Make sure you get 
all these features... 

Insuring Lasting 
^ SATISFACTION 
and SERVICE 

^ specify 

nARNELL 



Q RUST.^ROOKO ... by line ptaling, 
WOKI, utom and cwadlnVc b«'i^ 


incut, the ctinip.im empluvi vertical 
scale display that indicates the end of 
flic runway, a iiiarhcr to show the tCNt- 
bool-prcelictfd point of takeoff, and 
sen o-drisen tapes with matkers to show 
the contimiousiv-coniputcd achial jioint 
of takeoff and the point nhetc tlie air- 
craft ss-oiild stop under full decelcratiou. 
llie ctnnijany has employed mosing tape 
tspe presentations on other projects 
such ns a sctfical scale altimeter instrii- 
inenf program for Wright ,\ir Dcsclop- 

Rathet than using the usual method 
of matlicinatieal extrapolation to predict 
the takeoff point which it considers sub- 
ject to consider.ible inaccuracy, Scao- 
lucchauisms liases its pTcdiction on the 
published takeoff ciin cs of the aircraft. 
The rt.isons for this can be seen by con- 
sidering the variables of tliesc curves. 

Takeoff oeciits when the lift exceeds 
the weight of the aitaaft. 'Ilic lift is 
determined bv the dsiianiic pressute 
and the angle of attack. 'Hie pilot can 
.icljii.st the angle of attack, but ' 


wiiicli takeoff Cl 


II dviiaiu 


• presst 


by indicated air speed (that is. for every 
dviiamic pressute there is just one in- 
dicated air speed— or, more properh, 
calibrated air .S|jec(ll, there i.s some one 
indicated airspeed wheic takeoff will oc- 
cur. Ibis means that predicting iiicli- 
eatetl airspeed will sene to predict take- 
off without reference to sucli coiisitlcni- 
tions as tempetafure and altitude. 

Indicated airspeed for takeoff is then 
tlefcrmintd by sveight alone, but the 
time ot distance in whicli that indi- 
cated airspeed will be tcached is a func- 
tion of many sariabU'S- While the com- 
putation could be performed cither was , 
the dcs'tcd input to the dispUn is dis- 



using the plot of a faiiiih of cunes of 
iiuliciited airspeed s s. distance down the 
ruinv-ay. ivlicte the takeoff speed has 
been computed from gross weight, the 
proHleiu is to predict which curse will 
be followed bv the aircraft. 'Ibis is the 
point where flic other saiiables affect- 
ing the takeoff enter. A series of curses 
can be dtaw n for differing saints of: 

• Altitude. 

• Barometric pressure. 

• Engine condition. 

• Tire condition. 

• External stoics drag. 

• Door and flap ixinfigiirntion. 

The outstaiuling diar.icteristic of 
these curses is that they seldom cross, 
and where tlies' do it is at a sets acute 
angle. .Assuming that tlies- do not aoss, 
the problem of prediction iimihes 
simply selecting tlic concct curve aud 
finding the intersection of tire takeoff 
sclocity line. 

Choosing tlie correct curve is a func- 
tion of the listed s-ariables and, per- 



NAA has immediate openings 
fsir senior engineers to svork 


organization, you'll manage 
elevated temperature teat 
projects, including planning 
and design; conduct tests and 


itations, 


career foi 


tempcrali 


deficclii 
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AMERICAN 
AVIATION, INC. 



Resistoflex Corporation announces new 250,000-cycle impulse test 
standards-for 3000 psi Fluoroflex'-T (Teflon’) hose for hydraulic service 
at 400° F. These Resistoflex standards replace usual industry standards of 
100,000 cycles. Reports of completed tests available on request. 

Write Dept. 145, RESISTOFLEX Corporation, Roseland. N. J. 


Originators of high temparaiure fluorocarbon hose assemblies. 
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JERSEY • WESTERN 


n aURBANK. 


F. • SOUTHWESTERN 






Contributing to superb performance ... the Douglas DC-8 Jetliners 
powered by Pratt & Whitney Aircraft JT-3 turbojets will be equipped 
with main fuel pumps engineered and built by Chandler-Evans. 

Products, too, are “known by the company they keep”, 
anti CECO is proud to lie airborne with an array of important 
missiles as well as with many of the latest and finest 
military and commercial aircraft. 


CHANDLER-EVANS • WEST HARTFORD 1, CONNECTICUT 

InlcrcsUng, informalive literature on many CECO products is 
yours Jor Ike asking. Please address your request to Department 5$. 
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liitps. otlicrs. Even uticre the exact 
functions arc known, tlic variables arc 
not known. I'or example, temperature 
can van’ bv more tliiii vO cleg, from 
one end of the runway to tlic other, 
tlicre can be a loss of engine tlimst 
caused bv int.ikc clogging, or there 
could be changes in tiie wind. 

B. drawing a fainilv of curves, each 
representing a tvpical takeoff under 
some conditions of thrust, one curve 
will represent or approximate anv given 
takeoff, tnit calculating all tlicsc' ciitvcs 
would he a major ptoblcin. Servomecha- 
nism’s solution is to measure the selected 
variiibles- 

Bv measuring distance and indicated 
airspeed, one point on tlic plot can be 
loeitcd which will liavc a curve ixissiiig 
through it. Tlic computer, tlicn, follows 
the chosen curve up to tlie takeoff ve- 
locitv and tlictcbv reads the distance 
to takeoff. 

If conditions cliange in the middle 
of tlic takeoff roll, if tempcraluie or flap 
coiifigin.ition change or engine thrust is 
Inst, tlic indicated airspeed will drop 
below tlie corrected value and the com- 
puter will follow a new curve to dc- 
tenninc a new takeoff point, .^s tlie 
i.ircrafl progresses down the tiinwav. 
the degree of prediction grows less and 
the output grows increasingly accurate. 

Changes in conditions during tlie 
laktoff roll will cause tlic marker show- 
ing the point of t.ikeoff to move to a 
new position. Since tlie marker is set 
by direct incasiitcmeiit rather tlian bv 
measurement of engine |)arameters, ac- 
celeration or siiiiiUit variables, it is pos- 
sible tiiat tlic first indication of trouble 
wouhl be a shift in tlic markcr. 

I he cninpiitcr is ptobablv the least 
of the problems. Over the last 10 years 
an increasing number of airborne coiii- 


piitets of tliis general type have been 
inamifactiircd. Tlicse units, now tran- 
sislorized, ate flving in almost all jet air- 
craft today. 

Similarly, the sensor required for 
measuring indicated airspeed is well 
known and lias been refined over many 
vears. Only during tlic early stages of 
ihc takeoff roll when speed is low. docs 
the accuracy suffer. But in tlicsc stages 
tlic accuracy of the prediction is m- 
licrcntlv bad because insufficient data 
has been gatlicrcd to establish tlic take- 
off point accurately. For this reason, 
the computer lias been designed to use 
llic textbook prediction until the air- 
craft has rolled far ciioiigli down the 
runwav to allow measured data to be 
insetted, at which point tlie computer 
autoniaticallv switches to measured data. 

sensor to measure distance is a 
mote difficult problem. The company 
says that methods imolving integration 
do not meet the accuiacv rcqiiirciiients. 
.\n accelctomctcr tilted one degree 
measures a false liorizontal accelcra- 
lion of more than half a foot per sec- 
ond each second (giving a reading of 
almost 1,000 ft. after a one mimitc 
wait) although this signal can be bai- 
.meed out while standing at the end of 
tlic runway. Integration of vclocily has 
llie same effect hut to a lesser degree, 
hut would require manv of the precise 
tccliniqncs of iiie-rtial navigation sys- 

The measurement of distance se- 
lected is the counting of wheel revolu- 
tions on the landing gear. Iliis is done 
bv a |)ulse magnetic method. po- 
tential source of iiiaccur.icv is the fact 
ihat tire circumference does not re- 
main constant. Tests, however, by the 
Boeing -\irplane Co. have shown that 
tlie equivalent circumference varies linc- 
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Preserver of Peace... 



OUR WATCHDOG OF THE FIRMAMENT 


BMEWS— Ballistic Missile Early Warning System 
—is under development to provide a scientific 
answer to the detection of intercontinental bal- 
listic missiles. In its various functions, it will be 
one of the electronic wonders of the age. The 
unblinking eyes of its strategically located radars 
are being developed to detect an onrushing missile 


thousands of miles away. Almost at once electronic 
computers will determine altitude, course and 
speed, and set in motion the necessary defense 
apparatus. RCA acknowledges its tremendous re- 
sponsibility as prime contractor for the design and 
construction of BMEWS— so vital to our country's 
defense andso effective as an instrument for peace. 



RADIO 


CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 
CAMDEN. N. J. 


.irlv with disliiiicc do«n tliv nimvin, 
jiid the slope of tlic straight line is a 
Kinstjnl. Tlicicforc, the plot of dis- 
tance \-s. wheel revolutions is ;i parabola, 
and can be inserted in this form into 
the computer. 

The sequence of events would be: 

• Paper work. In the same manner 
us at present, either the pilot or the 
controller would use the published 
liikeolt ciitres for the aircraft to predict 
ihe takeoff distance. 

• DnI.i insertion. 'Ihe pilot noiild 
manually in.scrt on the faa- of the indi- 
c-.itor the gross weight of the airaaft. 
the rnmvay length, lire predicted take- 
off roll and the rimway conditions 
(which selects a value for ealculating 
braking deceleration). 

» Zero set. the beginning of tire 
iiinn-<iv. the pilot would check the com- 
putet bv pressing the zero set Initton. 
If working notmalK, the computer will 
po.sition the predicted takeoff marker 
opposite the maikcr showing the take 
off disl.incc obtained from the take- 
off corses. 

• Begimiiiig toll. Dining the first few 
seconds of toll, the takeoff position 
marker will remain opposite llie prcdic- 
lion market, after sshicli the computet 
•s ill snitch to mcasorctl data and the 
takeoff marker svill adjnst to increas- 
ingls accurate data as toll cuntiiuies. 
♦Braking point. I'hc prcdictctl braking 
point then mnses into view. Until the 
braking point ta|)c grx's off tlic end of 
the scale, the pilot can still abort by 
maxinumi braking if the takeoff sitiiii- 
tion appears unsatisfactory. 

• Coinmital ]>oint. \\ hen the tape in- 
dienting the braking point goes to the 
to|) of the scale, the decision has Ircen 
made to take off. Braking to a stop on 
the runway is no longer possible, al- 
though the tape srill indicate how far 
off flic end of the runway the aircraft 
will trascl in an emergency abort. 

inineiatoi to attract the pilot's atten- 
tion under either of t«’o conditions; 

• When the takeoff |X)int is within a 
certain predetermined .safeh' margin 
From Ihe end of the runway. 

• When the braking cfcarancc is within 
a certain prcdctetmiiied safets' iiiarBin 
fioni the end of the riinn-av. 'Inis 
means that if the pilot has not re- 
sponded to the s’isnal warning from 
the predicted takeoff position indication 
and he is approaching the point where 
he cannot brake in time, the amumcia- 
ror will operate. 

Bce.ni.se the display system uses a re- 
mote seno dtis e fcir the instrument in- 
dieatots. Ihe displav would not have to 
be permanently mounted on the cockpit 
panel. Used only during takeoff, it 
could be mounted in a mannci so that 
it could be removed and stored during 
the cciniiindet of the flight. 



FOCAL POINT FOR SYSTEMS PLANNING 


GUIDANCE ACOUSTICS AEEODTNAMICS 
I CDNTEOL t A PKOFULSION 
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SrSTEMS MANAGEMENT GROUND SUPPORT 


The Bendix Systems Division is located in a new two-story structure situated 
adjacent to the Engineering campus of the famed University of Michigan in 
Ann .Arbor. Itsncsv home, built this year, is divided equally bersveen laboratory 
and office space. The first among several new units planned for the Division, 
this building is designed and completely equipped for the research and 
development of weapons systems. 

The Systems Division, staffed with qualified engineers and scientists, is 
devoted to the exploration of new approaches to the development of military 
weapon systems. Serving as a focal point for the entire Bendix Corporaiion, 
it assures harmonious transition from beginning weapon concept to final 
system production. 

If you are seeking an opportunity to engage in the development of advanced 
weapon systems and are a qualified engineer or scientist, you are inviied to 
write the Bendix Systems Division, Dept Al013,Ann Arijor. Michigan. While 
working, you tvill be alile to advance your education by attending daytime 
classes at the U niversity of Michigan. And Imth you and your family will 
enjoy the many ijenefits of living in a noted university town in the heart of 
Nfichigan’s '‘Water Wonderland." 


Bendix Systems Division 

ANN ARBOR, MICHIGAN 
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In manufacturing . . . meet a man who gets results 



Barbecuing steaks, manufacturing weapons . . . 
he's determined to deliver quality products 

Meet Mr. Kenneth J. Carlson, amateur chef, i^rofessional engineer and Director 
of Manufacturing at the Mechanical Division of General Mills. On the patio or at 
the plant, he combines proper raw materials, excellent tooling and equipment, 
careful planning, precision fabrication and rigid inspection procedures. Results; 
quality products delivered at just the right time. 

The entire Manufacturing E)epartment directed by Mr. Carlson is geared to 
produce systems, sub-systems and assemblies to the most stringent military 
requirements. This capability, backed by intensive research and creative engineer- 
ing, is available to serve you. 


Our new fact-filled brochure is available now, Write for your free copy today— 
Dept. AW-9. 
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NEW AVIATION PRODUCTS 



Jet Starting System 

Jet engine cold air .st.iiting system is 
designed (or installiitiim at commercial 
airline tcrniinaU and jet o^•ctbaul bases. 
Sistein «'ill be used by the Naiy, the 
conipanv reports. 

J.\S-T00 system, based on ''hydraiit” 
Mstcmi of refueling, delivers relatnely 
eoUl compressed air at pleasures up to 
1 10 psig. at flows to 200 1b. per min. 
to stratcgicalK' placed hydrants. Diesel- 
dris'cn eoniprevsor unit will start five 
engines simulhmenusly. More power- 
ful systems are available, as are units 
suitable for use nitli gasoline, steam 
turbine or electric drises- Ssstcni is 
said to he cither automatic or semi- 
automatic or can be furnished with 
manual controls. 

Wells Industries Coqi., North llolly- 
«ood, Calif. 

Flush Latch Coupling 

TIush latch coupling is said to he 
adaptable to anv cylindrical structure 
such as missile bodies, ramjet engines, 
antenna housings, radomc mountings, 
rocket pods or exterual tanks. 


Coupling is installed or removed 
uitli two screws and is said to be adapt- 
able to the list of seals where pressure 
requirements are critical. 

Marman Division, -Aeroqiiip Corp.. 
1I2H Kxpositioii Blvd.. Los Angeles 
fH, Calif. 



Preflight Instrument Tester 

Double ended a-c. motor driving an 
oil-free reciprocating air compressor and 
an oil-welted rotary vacuum pump is 
designed to preflight missile and air- 
craft instruments- Designation is Model 

RG-isno. 


,^ir compressor delivers 450 cipiii. of 
free air at 50 psi. gage discharge pres- 
sure and operates with pressures up to 
65 psi. gage. Vactiuni pump has an 
ultimate vacimni of 0.20 in, fig. nr 600 
cipiii. flow with 10 ill. fig. absolute inlet 
pressure, and will operate in ambients 
from —65 to -l-140V. Motor is rated 
for continuous duty. 

Lcar-Roiiicc Division, Lear, Inc., 
Elv-rui, Ohio. 

Missile Relief Valve 

Hot gas pressure relief valve is de- 
signed to control maximum pressure 
of high temperature solid propellant ex- 
haust gases. 

\'alvc has replaceable working parts 
for developmental firings, adjustable re- 
lief pressure, and elimination of spring 




■ f.iile" problems, tlie maker states. 
\'alve specifications include: gas tcin- 
peratiirc 2,5001', relief pressure 1.000-f 
or -50 psi. (std.), maximum flow rate 
.024 lb./scc.(std.). weight -86 ox., en- 
velope 2 in. X.5 in. diameter, ambient 
teiiiperatute -6$ to -t-lTOT. 

Sundstrand Turbo. 2480 W. 70fli 
.•\vc., Denver 21. Colo. 

Missile Recorder 

Miniature 25<banncl inkicss recorder 
is primarily designed for directly record- 
ing shaft position data of mis-vilc flight 



conlrol movements. Mode! KR I2> 
lecordcr is armored to w ithstand missile 
impact shock and can withstand lOOG 

Retording tape can be either inctal- 
izcxl -Mylar 0.0015 in. thick or cliemi- 
callv treated .\lfax paper. Standard time 
base of the unit is 10 cpv. but 100 qjs. 
lime base can be provided for greater 
time resolution. lOrive svstem is a 
govenior-eonttolied 27v. d.c. motor cou- 
pled to a reduction train driving the 
tape transport system at a nominal 5 
in. per sec. speed. Maker states that 
field stripdovvn can be completed in less 
than one minute bv unskilled personnel. 
Weight is 4 lb. 

Santa Barbara iRstiiiinentatinn Coro., 
5481 Santa Monica Blvd., Los Angclcs- 

High Temperature Hydraulic Fluid 

Synthetic fluid, an alkyl silane, is Said 
to liuld promise as a hydraulic fluid for 
high performance aircraft ami missiles. 

Designated QF-6-7009 Fluid, mate- 
rial is thcnnallv stable in closed systems 
over the range of —25 to 550F for long 
periods; up to 7001'' for short times. 
Additionally, the fluid is said to show 
promise as a base oil in high tempera- 
ture turbine lubricants. 

Dow Coming Corp., Midland, Mich. 
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Advanced missile and 

space projects 
require Engineers and 

Scientists to work on 


THE EEONTIEES OE SPACE 


Lockheed Missile Systems Division, recently honored at the first National 
Missile Industry Conference as “the organization that contributed most 
in the past year to the development of the art of missiles and astronautics” 
holds such important, long-term projects as ; the Navy Polaris IRBM. 

Earth Satellite, Army Kingfisher target missile, and the 
Air Force X-7 ramjet test vehicle. 

To carry out such complex projects, the frontiers of technology in all 
it be expanded. Responsible positions in our research and 
development laboratories and in our project organizations are available 
iV for high-level engineers and scientists. 

If you are experienced in physics, mathematics, chemistry or one of the 
engineering sciences, your inquiry is invited. Please write Research and 
Development Staff, Sunnyvale 2, California. (For the convenience of those 
living in the East and Midwest, offices are maintained at Suite 745, 

405 Lexington Ave„ New York 17, and at Suite 300, 840 N. Michigan 
Ave., Chicago 11.) 


TECHNOLOGY 


ENEMY SIMULATOR 

The Kingfisher is the nation’s fastest target 

missile, developed for the Ait Force and currently 

being manufactured for the Army to test 

the accuracy of our newest supersonic weapons. 

It is a ramjet target vehicle with Mach 2-plus 
capabilities. The Kingfisher not only has the speed to 
match the defensive missiles, but can also simulate a 
vast array of supersonic enemy missiles and airplanes 
attacking from great height. It is instrumented 
to score near misses and even theoretical hits without 
itself being destroyed. 

It is recoverable from flight by parachute to be 
flown again, permitting weapon system evaluation to 
be conducted at greatly reduced cost. 


Lockheed 


MISSILE SYSTEMS DIVISION 


FLIGHT IN THREE MEDIUMS 
Several things set the Polaris apart from other 
outer space weapons In the ballistic missile category, 
for the Polaris program involves a wholly new 
concept of weaponry: 

1 . It will be dispatched from beneath the surface 
of the sea. 

2. It will be radically smaller than currently 
developed land-launched missiles, yet its payload 
will be as effective and its range the same as 
other IRBMs, 

3. It will be the first operational outer space missile 
to employ solid fuel as a propellant. 

4. It will travel through three mediums in a single 
flight: water, air, outer space. 

5. Its launching base— a submarine— is not fixed but 
a mobile vehicle. 


OUTER SPACE PROGRAM 
Very little can be said about the Earth SateDite pro- 
gram at this time except that its success will necessitate 
advancing the state of the art in all sciences. 

The Earth Satellite Project is perhaps the most 
sophisticated outer space program to reach the 
"hardware” stage in the U.S. today. 


WHO'S WHERE 



PLANNED/or 

yon 


Silver 

flatter 


ermce 


AN, NAS. MS and SPECIAL 

PRECISION FASTENERS 


The culmination of o four-yeor program to eliminote lead-time 
on quality fasteners, Silver Plotter Service is now ovalloble 
through stocking distributors in every major aircroft and mis- 
sile producing oreo. 

Backed by the Industry’s largest warehouse slocks of finished 
ond semi-fmished fasteners. Silver Platter Service saves you floor 
space, frees working capital, does owoy with needless head- 
oches and costly tie-ups often involved in fastener procurement. 

In standard or special fasteners choose Cooper brand, and 
they’ll come to you "on a silver piotler"— from your nearby 
stocking distributor. His name is in the column opposite. 

*P* WESTERN 

2701 SOUTH KAIBOl BOUltVADO, SANTA ANA, CALIFORNIA • KImberIr £ 7311 


(Cotilinued from page 23) 

Chaujfes 

Ennis B. W’arren, head of the newly 
mtahlislied West Coast regional office 
(Monrovia, Calif.) Engineering and Optical 
Division, Perkin Elmer Cotp., Xonvalk, 

James A. Trapp, manager. Data Process- 
ing and Controls Department. Engineeting 
DKision, The Tlinmp.'on-Rarao AT’onldridgc 
Products Co., Los Angeles, Otlif. -Mso; 
Ilcnrs* L. Bcchard, customer relations man- 
ager-special control and data reduction ss-s- 
I terns; Dan L. McGiirk, proposals and con- 
tracts manager. 

Roy Segcidahl, manager, Quality Control 
DKision, Ford inslrnnient Co,, a division 
of Sperrv Rand Corp., Long Island Cits-, 
N. Y. ■ 

John F, Sniircina, assistant to the vice 

t resident-general manager. Chicago Aerial 
ndustrics, Mcirosc Park, 111. .Also: Ricli- 
atd .A. Schram. director of piihlic relations. 

Robert Lent, director of marketing. 
Statham Instruments, Jnc., Los .Angeles. 

Conrad JI. noeppner, chief scientist, 
Radiation. Ine.. Melbourne. Fla, 

John F. S. Abbott, director of research 
and development. Rockbestos Products 
Corp.. New Haven. Conn. Also: James F. 
McClcllantl, Jr„ nranager, and David Chaf- 
fin. assistant, of the nctvlv formed Prodno- 
tion Engineering DepartTnent, 

Roy Hcaly. program director for develop- 
ment of a space-mission oroonlsion cluster 
for the Armv Baliistic Missile .Agency, Rock- 
etdvnc, a division to X'orfh American Avia- 
tion, Inc., Canoga Park. Gilif. Mr. Hcaly 
continues as program manager of the Jupiter 
engine systems. 

Rohih B. Rcadc. manager of the newly 
formed commnnications division. .Airborne 
Ss-stems Group. Hughes Aircraft Co., Cul- 
ver Cilv. Calif. 

C. W. Cowing. .Air Force .Advanced De- 
velopment Sales Manager. Genera! Electric 
Co.'s Heavy Military Electronics Depart- 
ment. Svraciise. N Y. 

Charles F. McCabe, manager of siipoort 
base activation for tlie .Allas ICBM Con- 
vair Astronautics DKision of General Dy- 
namics Coro.. San Diego. Calif 
Clintles E. Bartlev, coordinator-rocket prn- 
ociiant field. Food Machinery and Chemical 
Corn.. San Jose. Ca’if. 

Mas D- l.islon. director of engineering. 
Beckman Tnstniments. Jnc.. Fnilcrton. Calif. 
Mso: Tioinas V. Paifcc, director of product 
standards, and Earl C. Janson. director of 
manufacturing. 

Harrv H, Goode, technical director, Svs- 
tems Division, Bendix Aviation Corp.. Ann 
Arbor, Mich. 

G. W, Tavlor, director of Tlie Boeing 
Airplane Co.’s overseas regional office at 
Svdnev. Australia. 

Milton Rosenberg, dircetor-adsanced de- 
velopment. Telemeter Magnetics, Inc.. Los 
\ngc1cs. Calif. 

'fTieodore AV. Benedict, manaecr-mrlitarv 
contracts, Bridgeport Division, tire Singer 
Afamifactnring Co.. New York, N. Y., and 
George F. Mayforth, mililary cophacts 
administrator. 
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SAFETY 


VSAF Accident htcesli^oti*m Ke/rrrrf.- 


Complications of Aircraft Handfing 
Linked to KC-1.35A’s Fatal Crash 


■\t npproxiniatclv OOJO lir., Eastern 
Daylight Time (EOT), on Jimc 27, l<>58, 
a U. S. -Air Foiec KC-135.\ Slrato-Taiikcr. 
SN i6 3599.A, imshed .shortly after takeoff 
.lud was totallv destroved approximatelv 
one mile off the end of the departure 
tuiiway at Wesloser Ait Force Base, Chico- 
|see FjIIs, Mass. Sexeai crew members and 
eight passengers were injured fiitallv. 


HISTORY OF FLIGHT 

,1. Ill compliance with competent orders, 
US.AF KC H5A, SN ;6-3;99,\, was sched- 
uled for an earh' morning departure from 
AA’estnvcr .Ah'B, Mass., on ,i transatlantic 
flight on June 27. 1958. The aircraft, the 
third of fuur KC-l35s for departure mi the 
mission, was scheduled to fly nonstop from 
Wesloser \I'B to London. England, theme 


k Cih-. N. Y.. and c 


slop tntenution.il .Airport, Raltimorc. Md. 
\ fully qualified flight crew of seven was 
.issigned and eight passengers ssvie .iiithor- 
i/ed to be aboard the aircraft. 

b. .All rcqtiircd flight crew .md main, 
tenaiiee prefliglit iiispcctiom were com- 
pleted satisfactorily during the esciimg of 
)unc 26, 1958. Thorough and eompre- 
lieii.sivc briefings on pertinent aspects of 
the mission were given to the flight eresv 
•md the eight passengers. This aircraft, 
•IS iminher three, and the one scheduled 
to follow sierc eoiifigur.itcd for higher 
departure gross weight.s than were the 
first two aircraft. 

c. Since ml.ssron requricments called for 
the inaximunr pcnnissible fuel load, sm- 
f.icc air temperature ,nid its effect upon 
•lircrafl takeoff petformance provided a 
limiting faetot. Tlie aircraft had been sen- 
ned with fuel to provide an initial gross 
weight of approximatelv 289,000 Ib. .\d- 
ditronal fuel ssas to be added if air tcirrpera- 
tnre at takeoff time would pcrmrl. .\l 
2200 hr. EDT, on |uiic 26. 1958, t.ikeoff 
prediction calculations were made. Using 
.1 forecast 6“E air temperatirre, .r 30 deg. 
Hap setting, and a gross wcrghl of 290.000 
lb., the expected takeoff ground roll dis- 
tance was compnied as 10.000 ft. Bi 2300 
hr. EDT, June 26. 1958, it hecatnc app.irent 
from air tempetaturc readings Wken on the 
d^rtnre nmwav that temper, rtirre at fake- 
iiR tinre might be as high as 70 to 72F. 
’the airborne mission commander and the 
.lircraft commander of the KC-135, taking 
into consideration the higher tli.m originally 
espcetetl air Icmperatiire, rcesaliiatcd the 
liikeoff perfonnanec e.rlenlalions and de- 
termined that use of an iiietcasd flap 
setting (40 deg.) would provide a desired 
decrease in the distance required to enable 
the aircraft to become airborne. ('Ihe pilots 
of the first two aircraft had detcriiiiiicd, 
•md used sueecssfiillv. a 30 de 
for tiicir lower gi 


takeoff of the fourth aircraft, at approxi- 
iiuitelv the same gross weight as 3599, was 
eaneefed as the result of the accident. ) 

d. .After engines were started at midnight 
on June 26. 1958, the .aircraft ss-as taxied 
to the t.ilicoff runway, the crew completed 
satisfactorily alt prct-akcoff engine and equip- 
ment checks and the pilot rcccK-cd an 
Instniincnl Might Rules air traffic clearance. 
In consideration of the higher air tempera- 
ture. additional fuel had not been added and 
the gross aircraft weight at takeoff approxi- 
mated 289.396 lb. Takeoff power was ap 
plied and the aircraft started rolling on 
timway 25 at 0030 hr., EDT. June 27. 1958. 
The precomputed takeoff ground roll for 
the .lia'iaft, with a 40 deg. flap setting, was 
9.600 ft. Observers noted actual aircraft lift- 
off after about 10,000 ft. of ground roll. 
AA’c.itlier condition.s nt the time of takeoff 
were reported a< a broken layer of clouds 
at "00 ft., a 10-00(1 ft. overc.ist, a visibility 
oil the takoff nmwav of I J mi, in fog, a 
tempetaturc of ’’ll’', and wind of 9 kt. 
from 220 deg. There was no precipit.ition 
From the distinct noise level or the engines 
iiiiriiig Likcolf. it was obvious to eompclciu 
witnesses that the aircraft engines were 
being supplied with water aiigmeiilalion 
for m.iximimi takeoff power and all Font 
engines were aprarenth' porfomiing wath- 
nut difficulty. The takeoff appeared sativ 
factory to ground witnesses although with 
a noticeably flatter climbout angle than 
would be normal for Hiis type of aircraft 
at a lesser gross weight. .At a disEanie of 
2,10(1 ft. from the cud of the dcpirtiiie 
nmwav. the aircraft passed well cleat of 
tree tops evtciiding 26 ft. above the nmwav 
elevation. At a point 4,050 ft. From the end 
of the miiway, the aircraft fuselage, left 
wing and engines slniek tree tops that were 
.ipproximalcly 16 ft. .ibovc the mtivvav 
ciev.ition. After an additional "0(1 ft., the 
aircraft, which up to Ihi.s lime had been 
111 a wings level attitude, assumed a left bank 
of approximately 30 deg. and again struck 
t^ee tops. T’he .lirnaft continued on. eiit- 
liiig through six commerei.vl power cables, 
and struck the ground in a near vertical 
left hank. The aircraft was completely 
destroyed by ground fire and disintegration 
and fatal iiijiities were incurred by the eresv 
of .scvxin and the eight passengers. Between 
the time the aircraft start^ its takeoff 
roll and the time of ground impaet. no 
communic.ition was received from the air- 
craft and the first iildicition that something 
was amiss was when observers noted the 
ground fire re.siilling from burning fuel. 


INVESTIGATIVE 

DETERMINATIONS 

-I. The flight ctew on this aircraft was 
fully qualified in the positions as assigned, 
b. Ill consideration of Ihe rclativeh high 



from your nearest 
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Now on duty with the Navy, Temco’s TT-1 Pinto is an advance-guard 
aircraft -- first to introduce the concept of an all-jet syllabus for 
aviation training. And already, while still under evaluation, the Pinto 
Now is growing. . stepping up greatly in power, agility and safety. 


on Duty 
with the Navy 
. Temco's TT-1 
Primary 
Jet Trainer 


Tomorrow's 
Need is 
Today's 


Designed from the very beginning for growth through simple modifica- 
tion, the production Pinto will be equipped with a Continental J69-T-25 
engine in place of its J69-T-2. This engine changeover will be accom- 
plished without noticeable change in outward appearance, without 
significant internal changes. Further modifications will extend the 
Pinto's ability to carry more equipment . . let it grow with the man . . 
make it capable of performing almost the entire primary/basic 
syllabus at considerably less than half the cost of any other jet trainer 
available or under development. 

This sleek, speedy jet trainer was designed, developed and produced 
entirely by Temco. And while it is a prime example of the unusual 
talents and capabilities Temco possesses, it is just one phase of 
Temco's widely diversified work. Other phases are research and 
development in the field of advanced weapon systems . . new develop- 
ments and fabrication techniques in stainless steel, titanium and 
other high temperature materials. All part of Temco’s continued 
pioneering of the “total package" concept of design, tooling and pro- 
duction of aircraft and missiles . . of its complete weapons systems 
management capabilities. 


Challenge at.. 
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GUSTY DAYS .Make your climb more gradual and main- 
tain extra air speed. Guaty winds can cause not only 
variations in wind velocity and direction, but irregular 
vertical air currents, too. One, or a combination of these 
factors, can result in u .stall if you don’t keep a safe 
margin of air -speed- 


HOT, HIGH A HUMID. High temperature, altitude and 
humidity all make for low air density, thereby decreas- 
ing wing lift. When these conditions exist, be sure to 
allow for a longer take-off run, and (or) a lower take- 
off weight. 




HIGHER OCTANE. An octane number is simply a means 
of measuring a fuel's anti-knock capabilities. So remem- 
ber — if your aircraft engine is tagged for a minimum 
of 91-octane, and you land at an unfamiliar field that 
carries only 100-octane, feel perfectly safe in using it, 

REMEMBCR-For “'Happy Flying". . .look for the famous 
Esso Sign, trademark for more than 600 dependable 
Esso Aviation Dealer.s. 


fUELS_Xo matter what type of airpiane you fly, you’ll 
find an Esso Aviation fuel especially designed to give 
your engine better performance and longer life. That’s 
because all five Esso Aviation gasolines — from SO to 
115 — are carefully balanced to give your engine the 
utmost in power and economy, and all Esso fuels con- 
tain an anti-oxidant ... to keep your engine cleaner, 
loni/er. So next time you need aviation fuel ... be sure 
to get Esso, and you'll be getting the best your money 


ESSO RESEARCH works 


ESSO STANDARD OIU COMPANY 


BUSINESS FLYING 
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/iviadon Week Pilot Report 

Cessna Returns to Two-Place Market 


Bv Robert I. Stanfield 

Nt'icliita, Kans.— Cessna is back in llie 
luo-placc maikct after an eight-year ab- 
sence, and its ntuv, liglit all-metal Model 
1 50 has the potential of a good student 
trainer and an casv-tii-handic business 
airplane. 

rower for the side-by-sidc airplane is 
supplied by a fuur-cylindcr Continental 
ii200-.-\ engine rated at 100 hp. at 2,750 
rpm. Engine dry nciglit is 189.7 lb. 
' 220 lb. with accessories). Displacement 
IS 200,9 CH. in. Compression ratio is 
”;l. Propeller is metai Scnsenich 
\lfi9CK-52 with ground clearance of 10 
iir, Etrgiirc ovcrliaui lime has hteii in- 
itiailv set at 600 hr. (,\\V Aug. 25, p. 
72).' 

Performance features cridcnced dur- 
ing flight craluation by this Avuriox 
Wkek pilot included: 

• Climb-cniisc imwet. At takeoff, |)iill- 
ing 2,750 rpm.. an 800 fpni. rate of 
climb svas initiated at 70 inph. and licld 
through 4,000 ft. .\t 9,000 ft., indicat- 
ing 65 mph., rate of climb n-as 400 fpm. 
.\t 10.000 ft., pulling 2.740 rpm.— 68% 
|)mser— the airplane indicated 108 inpli, 
for true air speed of 1 28 mph. 

• Stall and slow fliglit. Model 1 50 was 
.stalled in landing coiifigiiniliun— power 
off. fuH flaps— witli wheel pulled back 
to tire stop and feet off tire rudders, 
l ire airplane poipoi.scd along in scries 
of pitches, losing altitude at a rate of 
600 fpm., with no tendency to fail off 
on ssiiig or break away sharp. Witir 
flaps up, at 1.500 rpm., the airplane 
\s-,is slow-flown through vary ing degrees 
of hank at 45 nipli. 

• Sliort-field capability. W'illr 20 deg. 
flaps lowered before takeoff, the ait- 



Model 150 Specifications 

Engine: ConBiicntal O200-.\ (-(.evUiidei) 

Sliced: Maviiiniiii-sc.i level at 2.730 rpm. 

Maximum recommended emisc-70% power @ 9.000 ft. . . . 

True airspeed 

.Maxiiimm rouge: 43% powri at 10,000 ft 

Endurance 

True airspeed 

(All pcrfominncc figures ate for gross weight) 


Rate ( 


\Vmg span 
Length 
Height .... 


(range based on 22.5 galinns iisahic) . 
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Gcoi^ Tally is one of the Hughes Field 
Engineers assigned co an Air Force base in 
Cafifornia. He is highly respected, for, 
to the pcrsontiel of tlus base, he represents 
all the technical knowledge of the Hughes 
Aircraft Company. 

Hughes Field Enguieers are responsible for 
all phases of support for the maximum 
field performance of Hughes electronic ar- 
mament controls systems and guided missiles. 


The background and experience they gain 
by such activities provide an over-all systems 
knowledge which is unsurpassed. Their 
training assures them an unlimited future in 
the field of electronics. 


PHYSICIST interested in this stimulating 
and rewarding type of work, send a brief out- 
line of your experience to the address below. 


HUGHES 


Sdmific and Bigmamg Staff, Hughs Airsraft Co., O/lwr Oiy ai. Califmit 



Electronics Engineers; 

HELP 

WRITE THE BOOK 
AT RYAN 

Ryan’s work in electconics is so 
adva^ced^^t much of 

for industry and science. 

Today you can help us write the 
book in continuous wave radar 
for navigation, missile guidance. 


RYAN: 





VHF TRANSMITTER 


have ail the necessary chan- 
add 27 crystals 
llghl- 




wiih the 

weight Ne 
ounces; ftai, . 
easy installation. 

Can be attached to 
Omnigatof or Siraplexer 
independently with its own power sup- 
ply. Hus famous Narco "whisile-stop’’ 
feature which permits crystal -eallbraled 
tuning of any VHF receiver in the air- 
plane to frequency selected. S-mega- 
cycle spread. 

Siandord VrA-3-3 ewslols. .enly $13S 


narco 



WINDSHIELD u “free blown" type and has 
iiu center strip, an aid to visibility. 


plane broke ground at 50 inph. after 
H run of a few hundred feet into ,i 5 
kt. wind. At a gross weight of 1.500 
lb., zero wind and no flaps, the 1 50 will 
fly off in .slightly oset fiOO ft. l-inding 
roll at this ueight is less than 400 ft. 

Ktaliiatioii flight n-.is made in 
Cessna’s second production airplane, 
N5502E. Accompamiiig .\viaiion 
WnicK pilot was William Stinson, re- 
gional sales manager for the company. 

•Mrplaiic flown was the 1 50 "Com- 
muter,’' which has all the instrumenta- 
tion and acccs.sories of the trainer— 
Narco Superhomcr VHT-3 witii nine 
crystals, microphone and cabin speaker, 
turn and bank, rate of climb, outside 
air tcinixraturc §ugc. dual conttol.s, 
landing ligitts. sensitnc altimeter, clock, 
Mill visors, control lock— plus addition 
of direction and horizon gvros and fin- 
moimted rotating beacon. 

Speed fairing and prop .spinner add 
to the 150’s sleek appearance. 'Ihc 
chrome \anadiiini steel gear is the same 
design used on the 172, l”5 and 182 
models. Tread width hetacen main 
gc.irs is 77 in. Nvloii tubeless tires 
measure 5:00 b\' 5 for all three wheels. 

To reduce 'ibration. the engine is 
bolted to engine monnls through rubber 
tnshions. providing separation between 
engine and jitftaine, Tlie windshield 
is 'free blosvn" and designed «ith no 
center strip as an aid to visibility. 

F'licl is gravity fed to tlie engine from 
two ll-gal. nine tanks, running through 
fuel shutoff valve and fuel strainer to 
the carburetor, T'otal usable fuel is 
22,5 gal. Oil capacity is 6 qt-. of which 
2 qt. arc considered unusable. .Ac- 
cess door on the right side of the engine 
tim-l allows for quick check of oil quan- 
tity. 

The 1 50 can he entered from either 
side of the airphme. \\'indows in each 
door may be used for ventilation during 
vvarni-up and taxiing. Two aisliioiied 
scats with a eomincm adjustable back 
scat arc prosided. 

The scat back is adjustable to four 



Work where 

PUMP 

ENGINEERING 

reaches its peak! 




ROCKETDYNE iZ 
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wing muscles for the Lockheed Electra 

Soon to be flying the nation’s aii-ways 
is the Lockheed Electra — a medium range, high-speed, 
prop-jet transport. Wing Flap Actuators for this , 
nimble, fast climbing plane are being manufactui’ed 
by the Speco Division of Keisey-Hayes. 

Kelsey-Hayes Company, General Offices: Detroit 32, Michigan 


I KE L3E Y- H AYE3 


You can’t afford to “FREEZE” 



SPECIAL seat lit is ovaHable for installa- 
tion in Model ISO baggage compartment, 


positions at the bottom and three posi- 
tions at the top. and pisotS forward 
and down for access to the 80-lb. bag- 
gage conipartment. A utility shelf for 
small articles is above the ba^gc area. 

A small children’s seat may be in- 
stalled just aft of front scats in place of 
the bagg.igc compartment and utility 
shelf. 'I'lic back of the scat is liingcd at 
the top and may be lifted up for access 
to airplane’s battery in fuselage tailcone. 

Cabin heat is provided by a manifold- 
type heater. Ventilation is also prov ided 
by two manuallv adjusted ventilat')ts 
m the upper cornets of the vvindsliicld. 

Once settled coinfortahly in tlie cock- 
pit (there was plenty of licad and leg 
;oom), the aileron-elevator control lock 
was removed. Safety feature of this lock 
is its metal flag which covers the starter 
'1’ liandit- prevents engine starts and 
lire possibility of t.ikcoff with the con- 
hols locked. 

Fuel valve is located on cabin floor, 
centered just forward of seats, and is 
safetied in "on" position, providing 
flow from hotli tanks siinultaiicoiislv. 
Adjacent to the valve are tlie elevator 
trim wheel and flap liandlc. Safetied 
valve also is a deterrent against a stu- 
dent rcacliing for the flap lever and 
inistakenlv cutting off tlic fuel supply. 

ITic engine fired quicklv after two 
prime sliofs and tlie airplane was taxied 
out for takeoff. 'I’urns are no problem 
in the 1 50; tlie nose gear is steerable, \ ia 
rudder jicdals, and tneorpurates an air 
and oil shock strut and a shiminv rl.imp- 
ener. The nose wheel steers through an 
arc of about 10 deg. eacli side of neu- 
tral, after which it becomes frcc-.swiv cl- 
ing up to 50 deg. right or left of center. 
Il is automaticallv centered while air- 
plane is in fliglit. 

l'’or a tiglit turn we used a little brak- 
ing action, and swiveled around in about 
the radius of a wing span. Brakes are 
manufactured by Goodyear and ate liy- 
dtauliciilly operated. Matched gears and 
teeth around the perimeter of the disks 
and the inside of the wheel castings re- 

i ilace keys and clips previously used to 
lold the disks in place. 

Kmpty weight of the I 50 is 962 lb. 
U.seful load is 558 lb. ^\■itll tlie two of 



until you've talked to FULTON SYLPHON! 

HERE'S WHY: 



8. . . . specializes in the fomous 
Sylphen^ Bellows; 



solving bellows problems; 


6, . . . has Ihe Bnest arroy ef bel- 
lows engifteeWng talent. 


If you want to be sure you have 
the best possible design ... at the 
right price . . . backed by the in- 
dustry’s most dependable service 
and delivery ... call in Fulton 
Sylphon on every bellows 
assembly design. Start now by 
writing for 36 pages of comprehen- 
sive bellows design data. Catalog 
AT1400. 




CONTROLS COM 


AVIATION 


FULTON SYLPHON DIVISION e Knoxville 1, Tennessee 





MAINTAIN RELIABILITY 


...with LORD 
shipping container 
mounting systems 


You can safeguard the built-in reliability of sensitive or fragile 
equipment with LoRD-engineered flexible suspension systems. 
Specially designed to eliminate damaging forces during 
shipment, these systems “float" the equipment on 
high-strength elastomeric mountings. 

With this positive protection against damaging vibration and 
repeated shock, you maintain product reliability, avoid 
costly repairs or adjustments, eliminate wasteful ruggedness, 
assure good customer relations. 

Many types of equipment are packaged on mounting systems 
designed and produced by Lord (see list). Both standard 
elastomers and Lord’s new BTR (Broad Temperature Range) 
elastomer are available for systems which provide maximum 
protection plus vital cost savings. Compact design permits cost 
and weight reduction in the container. With complex units, 
an elastomeric system is the most economical answer. 

For an engineered solution to your shipping damage problem, 
utilize the unmatched experience and facilities at Lord— f/ic 
pioneer anil leader in elastomeric shipping mounting systems. 
Contact your nearest Lord Field Engineer or the 
Home Office, Erie, Pennsylvania. 
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us, plus 26 gal. of fuel (80 87 octane 
is specified), airplane’s gross weight was 
about 1 ,470 lb. Outside air teinpeiatuie 
at takeoff was 59f'. Sea level pressure 
was 30.20. W'ind was from the north at 
s kt. Field elevation was 1,380 ft. 

No flaps were used for takeoff, and 
with full throttle-vvhich was licld 
throughout the climb— tire airplane flew 
itself off at about 60 inph. ,\ slight rud- 
der pressure compeiisiited for torque, 
and we used about 600 ft. of runw-av, 

Holding 70 mpli., airplane climbed 
out at 800 fpm. Tlic climb angle was 
good at this speed, and with a bit of 
elevator trim— tab limit is 10 deg. up. 
20 deg. down— the airplane climbed out 
hands-off. Once past j.OOO ft. the mix- 
ture was leaned oat. 

Going through 6,000 ft. the 150 in- 
dicated 66 mpli. and rate of climb was 
300 fpm. At 9,000 ft. the airplane was 
ascending at -tOO fpm. .Airplane was 
leveled off at 10.000 ft. llerc. with 
outside air teinpcrature 41F, pulling 
2,740 rpm. (68% power), indicated air 
vpced (J.AS) was 108 mph. for true air 
speed (TAS) of 128 mph. Reducing 
power to 43%— 2,200 rpm.-aitplane in- 
dicated 78 mph. for TAS of 93 mph. 

Descending to 7.300 ft., airplane w-as 
cruised at 2,200 rpm. (44% power), 
2,500 rpm. (57% power) and 2,700 
rpm. (69% power). True ait speeds, at 
these settings, were 93 mph., 1 1 5 mph. 
and 127 inph., rcspectivelv. 

,At 3.000 ft. the same power settings 
again were used. True ait speeds— for 
2,200, 2,300 and 2,700 rpm.— were 95 
mph., 113 mph. and 127 mph. 

’llic 150 is redlined at 1 37 mph. and 
ycilow-arccd from 120 mph., true indi- 
cated airspeeds. Normal range begins at 
34 mpli, Nonna! operating range be- 
gins at 2,000 rpm. and tuns to 2,500 
rpm. at sea level. 2,630 rpm. .it 5,000 
ft., and 2,750 rpm. at 10,000 ft. Recom. 
mended entry speed for chandelles, lazy 
eights and steep turns is 106 mph. 

Noise level during flight was at a 
minimum and there was no difficulty in 



CAST alunjiDuiu wliecl has ncwly-desigoect 
Goodyear tooth-type brake disks. 




DEAN & BENSON RESEARCH INC. 


Aline your missile-launchers and your mobile radars fast— 
with celestial accuracy— anj' weather, any time of day. Do it 
with ABLE, Autonetica’ Base Line Equipment. ABLE is 
a portable field instrument designed to find True North or 
any other base line— automatically. ABLE is reliable, easy 
to operate and maintain. . 

Please write for literature. AutOnOtiCS 


I 

Dark or light, fair or foul... 
ABLE finds True North fast 


dean & BENSON^ 


SPECIALLY DESIGNED 
FOR YOUR INSTALLATION 
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USAF's new 
transport 
with high-power 
twin-engine 
safety 


The Cessna L-27A is now on operational duty with the U. S. 
Air Force. Its speed— the highest speed of any U. S. A. F. 
light twin transport— and its range and versatility are prov- 
ing highly valuable in raising administrative mobility. 


Cessna designed and built the L-27A for hard work. Power 
loading, acceleration, and climb characteristics are excellent. 
Single-engine performance is particularly outstanding— for 
this modern Cessna twin packs more power per pound than 
any other light twin transport. Operating and maintenance 
costs are low. Result: the Cessna L-27A makes 
substantial savings for the U. S. Air Force. 

Cessna Aircraft Co., Wichita, Kansas. 
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holding ii iioriiiiil comcruitioii. .\it- 
planc’s shibilitj was excellent; triinincd 
up. it does a good job of Using itself- 
Largc ailerons— 1,575 sq. in.— arc also 
quite effective throughoiif stalls. I ravel 
is 20 deg. up, H deg. down. 

W'c tan thtough some stalls at 5,000 
ft. W'ith power oft. and 50 (leg. flaps, 
the stall warning horn suiintlcd about 
42 iiipli. I.^S. Buffeting occurred below 
40 mpli. and the rate of rlcscait dowh 
tlro|)pcel to 500 fpm. .\l 40 mpli, the 
1 50 was casilv flown through s .iricd dc- 
atces of Ir.iiik. 

With no flaps .ti\d power off the 
warning barn souutkti at 4S mph. .iiid a 
docile "hreiik" caiiic alxnit 45 iiiph. 
I.\S. Increasing power to l.SOO rpin., 
the stall warning sounded at 45 niph. 
•\irspeed dropped below the 40 mph. 
Icr el (there arc no inrlic.itor rt-jdiiifs for 
lesser speeds) and the airplane flew 
along, nose liigh. horn blowing, with no 
.iltihide loss. 

Normal lantlings are made power off, 
no flii|)s, r)T with any of the four fl.ip 
settings (10, 20, 50 or 40 deg.) at 
pilot's option, .\pproacli s|)ccds rim 
from (i5-75 mph. flaps np. to (lO-'O 
mph. flaps down, depending on weight, 
turbulence, wind and other conditions. 

Our approaches were made at fiO 
mpli. and we used full flaps. I'orti de- 
grees of flaps sets iqi a good r.itc of 
rlesccnt .uid the air|jlaiie will touch 
down for a iiiiniimim ground roll-less 
than 400 ft.— in tlic neighborliooel of 40 
mph. \5'ith some brake a|)plicalimi the 
> 50 can be dropped in and turned off 
in half this disfancc. 

Electrical energy is supplied b\ a I2- 
V . direct current .system powcrct! bi' an 
cnginc-drii'cn 20-amp. gcncr.itor, I be 
12-v, storage battery scries as a standby 
power source. Mi|)pliing current wlicn 
tlic generator is inoperative. 

I'fic 150 is the scicntb addition to 
Cessna's business fleet, h'inn orders for 
(be airplane total fiOO from the com- 
pany's distributor organiration, plus an- 
other 115 being aliomtcd for export. 
'Ibere were about nine aircraft off the 
line at the end of Scptcmlrer: beginning 
ill October, production is scheduled at 
Ihc rate of three a day. 

Intcratitv Commuter, flown In ,\ma- 
itON Wkkk pilot, cost SS.5-15; the 
trainer is priced at S7.940. Most eco- 
nomical model, the Standard, runs 
Sfi,995 and is equipped witli a starter, 
generator, tachometer, .iltimetcr. navi- 
gation lights, mges for oil prcssiirc-tcm- 
[X'raturc and fuel, carburetor beat, stall 
w-amine and airspeed indicators, park- 
ing brake, hydraulic toc-operated brakes 
on pilot’s side and steerable nose 
wheel. 

Exterior of tire 1 50 is .ivailahlc in 
green, red and blue. Eluorcsamt paint 
is an optional item. Interiors are either 
red or blue; headliners and side piincls 
are of ivory. 





CONTROL ENGINEERS 


(Electric • Servo • Valves) 

Move into Large Rocket Engineering 
and put yourself way ahead In your field 

Help us to auiomaic millions of horsepower designed into a 
jet-size package— the High-Thrust Rocket Engine, Here arc the 
fields; 

The Electrical System includes Ground Support and Check- 
out Equipment which must be operable by military personnel. 
Aboard the missile, engine controls must be carefully isolated 
from other missile systems. Miniaturization is striven for, but 
never at the expense of reliability in extremes of lempcralure. 
vibration and acceleration. You'll cover all aspects of circuitry, 
deal with every branch of weapons systems. 

Servo-mechanisms offer a broad spectrum- electronic, pneu- 
matic. mechanical, hydraulic. Your analytical ability will be at 
a premium here, to evaluate methods of Mixture Control, Thrust 
Control, and Pressure Conlrol which must compensate for vari- 
ables like changing mass, drag lapse-rate, altered combustion 
efficiency, heat, cold, O, vibration etc. You’ll be free of routine 
details, able to apply your training and experience toward a high 
level of professional growth. 

I'alves run to 6" diam. and up. wiih very high pressures and 
flow rates, extremely rapid action, temperatures down to — 300"F. 

This is where the real advanced work in controls is being done. 
Join the (railbrcakers. Write, giving your background: Mr. 
H. K. Jamieson, Rockcldvne Engineering Personnel, 6633 
Canoga Avenue, Canogu Park. California. 


RgCKETDYNE ft 

BUILDERS OF POWER FOR OUTER SPACE 
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CLASSIFIED 


ADVERTISING 


Searchlight Section 


BUSINESS OPPORTUNITIES 


EQUIPMENT - USED or RESALE 


UNOIWUYID 


N ADVERTISING INCH li 




USE 

NATIONAL 

CLASSIFIED 

ADVERTISING 

for bringing business needs or 
opportunities to the ottention 
of men associated in odmlnis- 
trative, executive, monoge- 
ment, soles and responsible 
technicol, engineering and 
operating capacities with the 
industries served by McGraw- 
Hill publications. For advertis- 
ing rates or other information 

Classified Advertising Division 

McGraw-Hill 
Publishing Co., Inc. 

P. O. BOX 12 
New York 36, New York 

AVIATION WEEK, October 13, li 


EMPLOYMENT OPPORTUNITIES 



CONVAIR-SAN DIEGO 

Long-range programs at Convair-San Diego include advanced missile systems, space vehicles, 880 and 600 
versions, and F-106 Jet Interceptor and versions, offering experienced engineers 





S WILL BE HELD IN THESE t 


Write to M. C. Curtis, Engineer! 


CONVAIR-SAN DIEGO 


CONVAIR IS A C 


I, California 
_ DYNAMICS CORPORATION 


AVIAT 
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EMPLOYMENT OPPORTUNITIES 



AT CORNELL AERONAUTICAL LABORATORY 
■^e flight research hangar at C.A.L. houses a most unusual airplane. Out- 
wardly it appears to be a standard T-35 jet. Closer examination reveals 
a mass of electronic gear packed solidly into an enlarged nose section 
and controlled by a unique console mounted at the side of the aft cockpit. 

This airplane is the latest in a family of variable stability aircraft 
developed by C.A.L. Its handling characteristics can be changed — in 
flight — to simulate those of an infinite number of different aircraft. It 
can be dial-set to handle like a lumbering cargo carrier, or with the sharp 
snap of a century series fighter. It can even be set to simulate the flight 
characteristics of a space ship entering a planetary atmosphere. The T-33, 
by providing experimental evaluation of vehicles not yet built, yields 
significant savings in lives, time and money. 

This work in variable stability is typical of the many applied research 
projects active at C.A.L. — stimulating, technically challenging, and pro- 
fessionally significant. Our research program is unusually broad in scope, 
encompassing aerodynamics, flight research, advanced missile and aircrafr 
design, and many other areas of modern flight. This broad program, cou- 
pled with our policy of assigning each stafl member in accordance with 
his individual abilities and interests, makes it possible for us to offer 
outstanding employment opportunities to capable and imaginative men. 


CORNELL AERONAUTICAL LABORATORY, INC. of CorntH UrtinraHy 




Profeeeional Personnel 
Peguisition 


NUCLEAR 

ENGINEER 
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EMPLOYMENT OPPORTUNITIES 




Engineering Opportunities 
ol a High Order in Creating Complex 
Identifications Tracking Equipments 
at Eeneral Electric’s Missile 


Detection Systems Section 


ADVANCED 

WEAPONS 

broad creative field 
at Chance Voughi 


Studies into nuclear propulsion, 



.Advanced Weapons SUIT Engineer. 
Ph. D, preferred, with at least 10 
sears background in guidance or 

develop completely new concepts in 
guidance, navigation, or control 

Hydrodynamicist. B.S. or M.S. in 
Engineering plus £-7 years expe- 
rience in hydrodynamics and cavita. 
tlon of torpedoes and other fully 


A. L lorrell. Manager 



To locate a 15,000-mph missile despite 
complicating factois such as the vary- 
ing refractive index of tlie troposphere 
and ionosphere, .a high degree of sys- 
tems sopidstication Is of paramount 
importance. 

Growth opportunities commensurate 
with the creative and analytical de- 
mands implicit in such requirements 
ate open now for experienced elec- 
tronic engineers at G.E.’s NUssfle De- 
tection Systems Section in these areas: 

• Research & Development of New 
Detection Techniques 

• Initiation & Development of 
Proposals 

• Definition and Direction of 
Equipment Design 

■ EnglneeringLiaison with Military 
& Engineering-Manufacturing 
Sub-Contractors 


Positions at Sororat Levels 
lor Electronic Engineers 


SVSTEHS DSveiOSMCNT eNCINtUIKC 

naaoR systems 
SYSTEMS AXALTSIS 
' DATA ANALYSIS 
ELECTRONIC COUNTERMEASURES 


SYSTEMS EOUIPMENT ENeiNEEniNO 
ANTENNA DESICN AND DEVELOPMENT 
RE COMPONENIS DEVEIOPMENT 
UHF AND MICROWAVE 
RECEIVER DEVELOPMENT 
DATA REDUCTION EQUIPMENT DOD 
VIDEO DISPLAY DEVELOPMENT 
COMPUTER APPLICATIONS 


HEAVY MILITARY ELECTRONICS DEPT. 


GENERALI 


ELECTRIC 


Court Street, Syracuse, New York 
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EMPLOYMENT OPPORTUNITIES 


Clear your way for 



Creation — years ahead! That's how you develop at 
SAED, 

The small gas turbines you design today power the air- 
craft of tomorrow — ■ high maeh turbojets for supersonic 
trainers and VTOL . . . high power:weight turboshafts, 
turboprops for helicopters and convertiplanes. 

Creating these advanced propulsion systems builds your 
engineering muscle. The challenges never stop . . . your 
growth never slows. 

Add small gas turbines to your professional development. 
Make SAED’s “progress from a pencil" your progress 



GENIRAL® ELECTRIC 




FOR RATES OR 
INFORMATION 

About Classified 
Advertising 

3L WcQr.u.-Md[ 0(fu. 
you 



1 1 25 W. 6 Sf. 



Ground-floor 
opportunities in 

COMPLETELY INTEGRATED B-70 WEAPON SYSTEMS at 


IBM 











ing one bra. 


a key 


EMPLOYMENT OPPORTUNITIES 


ENGINEERS NEEDED IN FLORIDA 

NDO, newest integrated engineering and pro- 
I- of The Martin Company, is now' in operation 
ida. 

lutstanding positions exist in the following 


with 3 to 6 





•namic heating of Hypersonic Missiles. 

would initiate, plan and execute analyses and 
studies concerned with boundary layer heat trans- 
in continuum, slip, and free-moleeule flow, 
studies will consist of transient temperature 
structure and equipment resulting from bound- 
internal heat sources. 

systems test sites located in Northern Alabama 
Central Florida. 

isible for the technical direction of instrumenta- 
juidance and cor 
il systems tests. 


Design and d« 
pressurized, u 
thermodynami 


experience in design and development of solid 
s : cases, grain configurations, internal ballistics, 
development of liquid rocket engines ; pump and 
uncouled and regeneratively cooled, propellant 
injection and heat transfer. 


opportunities for those electronics engineers tal- 
in the ijractical and theoretical aspects of electronic war- 
design. Vacancies for both design engineers who 
•k essentially alone as well as for group leaders 
of analog and digital computers, pulse circuitry, 
iques, servomechani.sms, communications and ra- 


s¥£iri 

display technic 


3nt. 

>nic Tooling Specialists 

Electronics production test engineers with experience in de- 
signing and analyzing production test equipment. Production 
test group engineers, experienced in production test techniques, 
such as control systems, guidance systems, and complete missile 
systems. Detail test design engineers experienced in missile 
production test equipment and practical application of auto- 
involving all electronics and guidance s>'stems 




in field of electronics test equipment de.sign and 
on of electronic equipment. 

F. WALLACE 
of Employment 
COMPANY 





Solar skills-and unique techniques -produce 
top-quality all-metal honeycomb structures 


PRECISION CORE is a fundamental 
requirement for top-quality all- 
metal honeycomb structures. At 
Solar, accuracy and uniformity are 
maintained by manufacturing core 
material on Solar-developed core- 
welding machines. A result of more 
than six years of research and devel- 
opment... the machines produce the 
core by forming foil-thin ribbons 
into corrugated strips and welding 
them together layer by layer. 
Materials used include PH15MO. 


17-7PH, T-321, Inconel alloys, 
L-605, AM-350, AM-355 and A-286. 
Today, Solar honeycomb is being 
used in strong, lightweight struc- 
tural panels for the B-58 and other 
leading jet aircraft, in gas seals for 
turbine engines, and in rocket and 
missile components. 

Solar’s automatic core manufac- 
turing techniques— p/(/s advanced 
panel fabrication and assembly 
methods —assure you of top-quality 
honeycomb structures that will 


withstand stringent service condi- 
tions. For complete information on 
how Solar's precision all-metal sand- 
wich structures can serve you better, 
write to Dept. F-75, Solar Aircraft 
Company, San Diego 12, California. 


SOLAR^...,. 
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LETTERS 


VFR Flying 






nc"' Specified Altitudes 




The HY-Vi fuel booster and transfer pumps that Hydro- 
Aire has produced in the lost three years for aircraft and 
missiles wi/f deliver 734,576 gallons in a single minute... 




Producing Controls for Every 
Basic Airborne System 




HIGH FREQUENCY STABILITY, 
RUGGED CONSTRUCTION, LONG LIFE 


The new VA-210B Klystron is a super-rugged oscillator, engineered to give 
long, reliable service under severe operating conditions. Frequency is extremely 
stable, even under conditions of the most severe shock, vibration and tempera- 
ture variation. Features include a unique brazed-on external tuning cavity, 
very rugged, quick-heating cathode, a slow-rate non-microphonic tuner and 
all metal and ceramic construction. 

Varian makes a wide variety of Klystrons and Wave Tubes for use in Hadar, 
Communications, Tests and Instrumentation, and for Severe Environmental . 
Service Applications. Over 100 are described and pictured in our new catalog,^ 
Write for your copy. 



V A RIAN 

PAtO AITO I^CALIPORNtA 

Representatives thruout the world 


VA.JlOB . 
VA-»IB . 
VA M3B . 
VA-94 . , 
VA MIH . 


. 9.6 lo 10.8 kMe 30 mW 

. 8.5 to 9.6 kM< . 90 mW 

. 6.5 to 9,d VMc 30 mW 

. 16 0 lo 17.0 kMc ... 40 tnW 

. 5.25 to 5,56 kMc . . . 40 mW 



KLYSTRONS. TRAVELING WAVE TU8ES, BACKWARD WAVE OSCILLATORS, LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONENTS. 
R. F. SPECTROMETERS, MAGNETS. MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES 






